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The table shows the average heighis, to the nearest em, 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 | Adult Females | D ffesenta
Philippines 163 150 13
Latvia 181 170 L 1
Italy 178 165 2
Zimbabwe m 158 [
Australia

@ 166 iy

(Source: Cwrwowrldindata.org)

{a) Wnie down the average height of Adult Males in ltaly.

178

Afzal thinks that the country in the table with the greatest difference in average heights
hetween Adult Males and Adult Females 1s Tialy

{c) ls Atzal comrect”!
Give a reason for your answer:

ﬂB QO&\Y‘OLO. tSb
o \.k.?..\.'&_ '(‘3)

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

Avevolvan mades ove talle Han
males in Cemloaluwe.

Alral sugpests drawing a lime series graph Lo represent the data in the @ble.

cm
(¢) Explain whether or not this is an appropriate graph o use,
(b) Write down the country in the table in which the Adult Females have the greatest m’ m L& Lwo-r i
average height.
(Total for Question 1 is 6 marks)
1(a) Bl for 178 (1)
(b) BI for Latvia 1)
() B2 for the difference in Italy is 13 and in Australia(Philippines) | Award B2 for the differences compared 2)
itis 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 Bl for the difference in Italy and the
Philippines is the same.
For B2 or Bl Accept correct differences seen by
table.
(d) B1 for (Adult Males are) taller in Australia than (Adult Males) | B1 for Adult Males are 11cm taller in Australia 1)
in Zimbabwe. Ignore incorrect figures 1if there is an indication
that Australian males are taller oe.
1 Allow B1 for there is an 11cm difference in
FO un d atl on Pap er 1 O 1 heights. Figure must be correct for this.
For taller accept
St u d en t A higher/greater/larger/biggest/(average) height
(e) BI Forone of e.g. Do not accept: 1)
* Not appropriate as no time was given/recorded. * given data about heights not time on Education 2023
e Not appropriate because only have data for one year
Condone “data does not use time’
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Adult Females who were born in the year 1996 in some countries of the world. Afral thinks that the country in the mble with the greatest difference in average heights

between Adult Males and Adult Females s |[a:||y_

(¢} Is Afzal correct?

Average height (cm) Give a reason for your answer.
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e Not appropriate because only have data for one year
Condone “data does not use time’




|
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. ‘“esl:iﬂﬂ Answer Additional guidance Mark
umber
o x . s . 4 (a) BI1 B1 for two from Allow converse statement if census 2)

(a) Give two reasons why Michelle might think this. mentioned.

» casier / difficult to ensure whole population is used
& * cheaper Do not accept

* quicker ¢ not everyone will want to take part in
* less data to handle/fewer people to ask the survey

¢ reference to being able to explain the

® m ¢ she can choose who she wants to
& survey

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)]

e children will not be included electoral register.

4 . * only those registered to vote are on the list
Michelle pl:.ms to use the electoral register as the samplmg frame. e difficulty in gaining access to electoral register/electoral Do not accept one word answers such as
register is confidential ‘inaccurate/unreliable/bias’

= = . = 2R x = 3 - - e the information the council has may be out of date/missin,
(b) (1) Explain what you understand by the term sampling frame. vR— ! Y S8 Condone Electoral register is unreliable

1 B1 for any two from: 2)
The pilot study identifies problems
Checks that questions work as intended
Gives an idea of what results may be (for suitability for analysis)
Tests questions are clear/understood
Gives an idea of response rate
Checks questions are inoffensive

A Grame. vsed fx sampling -

LI I R ]

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

wnoccoroke

Foundation Paper 1

Q4 (atoc)
Student A

Michelle intends to conduct a pilot study.

(c) Give two reasons why it is a good idea to conduct a pilot study.
.
us a somple \& Ouuck ond
doto. w @leder o

© Pearson Education 2023 5
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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.

(a) Give two reasons why Michelle might think this

* & wovld Lo ot W o the whole
pqw!,ohm

Michelle plans to use the electoral register as the sampling frame.

(b) (1) Explain what you understand by the term sampling frame

w18 a listof ol the mambeosof tha
Popladsien .

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

&Wwﬂ‘ :

Michelle intends to conduct a pilot study.

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

* gwes ot deo. oubolt responae. folo

* bests Yhes o ot worls 6S
ex

Question | Answer Additional guidance Mark
number
4 (a) BI1 B1 for two from Allow converse statement if census 2)
mentioned.
» casier / difficult to ensure whole population is used
« cheaper Do not accept
*  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
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)]
e children will not be included electoral register.
* only those registered to vote are on the list
e difficulty in gaining access to electoral register/electoral Do not accept one word answers such as
register is confidential ‘inaccurate/unreliable/bias”
e the information the council has may be out of date/missing
data/inaccurate Condone Electoral register is unreliable
(©) B1 B1 for any two from: 2)
* The pilot study identifies problems
* Checks that questions work as intended
* Gives an idea of what results may be (for suitability for analysis)
* Tests questions are clear/understood
* Gives an idea of response rate
* Checks questions are inoffensive
Foundation Paper 1
Q4 (atoc)
Student B
© Pearson Education 2023 6




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
* a statistical diagram she could use to show the results of the survey.

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

S dnoid vse. random to select
whe b serd ey oot on
vse \absof deoplay ho
dota @ boudduts ye douts, i

Sampling method
BI for appropriate sampling method identified, one of:

* Random sample
e Stratified sample
* Systematic sample

B1 Reason — any from

* every resident has an equal chance of being selected (random)

e sample selected will be unbiased (random/stratified)

e (if nis large) sample is representative of the population
(randomy/stratified/systematic)

Question

B1 for an appropriately designed (or described design) question.

depB1 Reason e.g. for explaining that their question/question design
achieves one or more of:
s finds people views on the leisure centre proposal/information
we want,
* is non-leading
s is closed/has response options

Statistical diagram

B1 For identifying a suitable statistical diagram e.g. Bar chart/line
chart/pictogram/pie chart

depB1 For reason: e.g. ... shows frequencies/allows comparison

Accept a correct description of conducting
one of these appropriate sampling methods
e.g. using a numbered list and random
number generator/selecting names from a
hat (random sample)

e.g. a description of the strata and selecting
randomly within these (stratified sample)

Do not accept even chance.

Appropriate must be:

e anon-leading closed question
s with written (or implied) options for
response.

If more than one question is suggested
mark all and award highest score. BIB1
can only be awarded for one suggested
question, not across multiple.

e.g B1 Pie chart because...
depB1 it shows proportions/percentages
Do not accept Tally chart

If more than one diagram is suggested
mark all and award highest score. BIB1
can only be awarded for one suggested
diagram, not across multiple.

(6)

Foundation Paper 1

Q4 (d)

Student A

© Pearson Education 2023
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Jim is investigating the relationship between air temperature and altitude.

He has found data on the intemnet showing the average air temperature at different

altitudes on one particular day.

The table shows the results he collected.

ot 0 1000 | 2000 | 3000 | 4000 | 5000 | 6000 = 8000 | 10000
(metres)
Average air
temperature | 150 8.5 2.0 4.5 1.0 17.5 240 369 499
(°C)
(Source: adapted from www enginceringtoolbax.com)
He uses this information to draw the scatter diagram.
4
20
S
of g
0 X P .
2000 x 4000 6000 8000 10000 12000
'
Average air 10 e R x2 Altitude (njetres)
temp(-r‘nture 20 X
(°C) x
30 |
X
40
50 x

(a) Describe and interpret the correlation shown in the scatter diagram.

here ts @
mMeoss oA

the ous temp. decreargo

conrelokien, whd~
oLkt vde vrwereaaeo

(b) Draw a linc 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.

-y

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.

:lh.o.pou\taonbaoa.s fov as 100CO

(Total for Question 5 is 6 marks)

5(a) B2 for negative (correlation) so as the altitude increases, temperature For B2 or Bl Accept converse when 2)
decreases describing the correlation
eg. (negative), as the temperature
(BI 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.
(c) Bl for —14 BO if there is no line of best fit. (n
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

(BI 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.

(BI 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

plotted or beyond/outside within the
table.




Jim is investigating the relationship between air temperature and altitude

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

He has found data on the internet showing the average air temperature at different (c) Use the scatter diagram and your line of best fit to predict the average air
altitudes on one particular day. temperature at an altitude of 4400 metres.

The table shows the results he collected.

~16

SEERGS 0 1000 | 2000 | 3000 | 4000 | 5000 | 6000 = 8000 | 10000
(metres)
Average air Jim wants to predict the average air temperature at an altitude of 11 000 metres.
temperature 15.0 8.5 2.0 4.5 11.0 17.5 240 369 499 . . . .
'(’:(.) (d) Discuss whether or not it is appropriate to use the line of best fit to make

his prediction.

In o case if s os ol
i e bano sikontha Lune oft best Ak .

(Source: adapted from www engineeringtoolbax com)

He uses this information to draw the scatter diagram.

10
0 1udd >
2000 4000 6000 8000 10000 12000
Average air 10 < Altitude (metres) {Total for Question 5 is 6 marks)
temperature e
pe o 20 5(a) B2 for negative (correlation) so as the altitude increases, temperature For B2 or Bl Accept converse when 2)
(°C) decreases describing the correlation
30 eg. (negative), as the temperature
A (BI for either negative (correlation) or an explanation that the higher increases the altitude decreases.
the altitude, the lower the temperature)
40 Ignore r'eference to strength of
correlation.
(b) B1 for the line of best fit plotted correctly Should go through all the points and 1)
50 be drawn with a ruler.
(c) Bl for —14 BO if there is no line of best fit. (n
60 Blft their line of best fit

Allow tolerance on their ‘—14" of

half a small square.

(a) Describe and interpret the correlation shown in the scatter diagram.

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)

Lb s am 10000(m) is not reliable so it is therefore not appropriate plotted or beyond/outside within the

’\% (BI for reference to extrapolation/outside of range for altitude/data only table.

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.

(BI 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




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

-
(]
Pt
.

S

3-sided spinner 2 3 L",.

Y
o)
: b )

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 not win the game.

(Total for Question 11 is 4 marks

Foundation Paper 1 Q11

Student A

B2 for all 9 correct entries

11(a) 2
(B for at least 5 correct entries)
1 2 3
1 2 3 4
2 3 4 5
3 4 5 6
(b) 2)

M1fm—1”—z 1<n<12 or for1—1"—z1gn<12

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.




| 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

1 ; s 4
i 2 3 L 9

3sided spiamer | 2 3 2 S fo
3 4L 5 e

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

Chloe plays the game once.

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

Foundation Paper 1 Q11

Student B

T

{Total for Question 11 is 4 marks)

11(a) | B2 forall 9 correct entries @
(B1 for at least 5 correct entries)
1 2 3 4
1 2 3 4 5
2 3 4 5 6
3 4 5 6 7
(b) @

leorl"—2 1<ng12 or furl—l"—zlgnglz

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.




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 (& centimetres) Frequency
170 < h < 180 12 x IO =
180 < h < 190 146 A tqQ0 =

190 < h < 200 175 x 100 =
200 < h < 210 323 A 20
210 < h <220 146 % 210
220 < h < 230 8 ¥ 230 =

"

2160
2930

35000
42000
22120

560

Total 810 ~

W 080

[Source: www kaggle.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

14,0860 2343666~ ,

7z

COMMON ITEM
Foundation Paper 1 Q9 Higher Paper 1 Q2

(e only)
Student A

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

(e)i)

MIMI

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

(=200.79..)

Al for 200.79...

M1 for consistent use of fx with x within
interval (including end points) and attempt to
sum.

Use of mid-interval gives 2100 + 27010 +
34125 + 66215 + 31390 + 1800 = 162640
If multiplications not shown then allow one
incorrect product for both M marks.

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

3)

(e)ii)

B1ft for e.c. mean heicht of basketball plavers has increased (bv 9.9 cm)

BI1ft for correct comparison of means

© Pearson Education 2023
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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 12 L38
180 < h < 190 146 185
190 < h < 200 175 145
200 < h < 210 323 2056
210 < h <220 146 215
220 < h < 230 N 1.?.5

L100
21010
Su1s
66215

51390
\800

Total 810 ‘ m

2640

(Source: www kaggle com)

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

is 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

162 bud

———

\

COMMON ITEM
Foundation Paper 1 Q9 Higher Paper 1 Q2

(e only)
Student B

126:5%

cm

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

(e))

MIMI

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

(=200.79...)

Al for 200.79...

M1 for consistent use of fx with x within
interval (including end points) and attempt to
sum.

Use of mid-interval gives 2100 + 27010 +
34125 + 66215 + 31390 + 1800 = 162640
If multiplications not shown then allow one
incorrect product for both M marks.

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

Al for awrt 200.8

OR answer of 201 from correct working

(3)

(e)ii)

B1ft for e.c. mean heicht of basketball plavers has increased (bv 9.9 cm)

BI1ft for correct comparison of means

(1




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

55 61 12 62 52 74 56 49 75 66
64 85 55 52 55 94 61 46 74 54

nuuer

(Source: www englandnetball co.uk) @

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

2017 season 2018 seasom

1 9

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

2017 season 2018 season

9

~|o
@ | »
o |~
@

@ | N|ju|o|o

=N ©
o|s|lo|w|lola
ploan|wwle

|| ~N|lo|a|s|lw|n]| =

oo o

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

BI1 for a suitable key for the stem and leaf
diagram.

Accept a key given as two parts.

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.

®)

I
LA
=1
o

Q24 SSSE |+ |30

M1 for 58 — 39

Al 19

MI1 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 identified (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
2’4'4'5 6 |4
s 7 |0
4| s

W
(=1

[$*]

Key:

4] = 49

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

S8-3Aa 9

Higher Paper 1 Q1
(al/b)

Student A




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 33 52 55 94 61 46 74 34

{Source: www englandnetball co.uk)

nuuer

(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
BI for a suitable key

2017 season 2018 season

9

~|o
@ | »
o |~
@

@ | N|ju|o|o

=N ©
o|s|lo|w|lola
ploan|wwle
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oo o

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

BI1 for a suitable key for the stem and leaf
diagram.

Accept a key given as two parts.

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.

M1 for 58 — 39

Al 19

MI1 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 identified (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.

@

ES SS % 22| 5 |022 46585
bq_Z\] 6 |4
St&Z |’ |°

S | ¢
| 9 |o

Lh
=,

b

Key:

21s] = 52 lufa = 44

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

1

Higher Paper 1 Q1
(al/b)
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The table gives information about the scores for the 2017 and 2018 seasons.

Median Interquartile range
2017 season 61 185
2013 season 485

Naomi thinks that the results show that Virality Roses had a higher 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 madion i 80V was

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

R (TIR ()2 7Y MUMAG

Naomi plans to process the data further

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

(d) Comment on the appropriateness of this suggestion.

(Total for Question 1 is 10 marks)

a0 8 Mot consistent .

(e)() 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 Bt 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.
B1ft (dep) so the team had higher scores and were more B1ft 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, ... so 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
e.g.
* we don’t know if the matches were played against the Do not accept:
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 * we only know the scores, we don’t
know the results of the matches.
e we don’t know how many times they
have won/lost each season.
(d) Blfore.g. Bl for assessing the appropriateness of (1)

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

s 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 reasons:
e ..making it more accurate/precise
o ...make results fair
e _..an outlier can affect the data with
no other comment / clarification
o .using median/IQR which has
already removed outliers (this has
already been done)
o _.they should use all the data (needs
further explanation)

Higher Paper 1 Q1
(c/d)

Student A




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

Median Iui erquari ile 1 ange (e)() 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.
2017 season 61 185 Allow e.g. median for 2017 is higher.
B1ft for the interquartile range for the 2017 season is lower Bt for correct comparison of interquartile
2018 season i q 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.
Maomi thinks that the results show that "l,-'j_m]it)' Boses had a h]ghe;[ and more consisent Blft (dep) so the team had higher scores and were more Blft for assessing the appropriateness of the
set of scores in the 2018 season than in the 2017 season consistent in the 2017 season (so no Naomi is not correct) conclusion.
- - Dep on B1B1 scored (question indicates
: o X i reasons required)
':C) (1) Do the statistics support this concluston? Final B mark needs to have contextual
You must give reasons for VOUT answer. interpretation seen in the answer e.g. ...so
= higher scores, ... so more consistent.
mmn W ao lg Do not award the 3™ B mark if the reasoning
J m is linked with the wrong statistic e.g. linking
median with consistency.
Ma M 1®L ﬂ (ii) B1 for giving a limitation of using the data provided to BI1 for a limitation of using the data provided | (1)
SR - T - _— L e L N S — comument on team illlpl’oVEllleﬂl for the conclusion
e.g.
* we don’t know if the matches were played against the Do not accept:
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 * we only know the scores, we don’t
know the results of the matches.
e we don’t know how many times they
have won/lost each season.
(d) Blfore.g. Bl for assessing the appropriateness of (1)

(1) 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 2012 seasons.

kb 0. Weden't rawo 1€ He

Naomi plans fo process the data further

She suggests checking for outliers, by performing calculations, before doing any

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

s 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 reasons:
e ..making it more accurate/precise
o ...make results fair
e _..an outlier can affect the data with
no other comment / clarification
o .using median/IQR which has
already removed outliers (this has
already been done)
o _.they should use all the data (needs
further explanation)

more processing.

(d) Comypent on the appropriateness of this suggestion.

1 shood vse. 00t dab

(Tetal for Question 1 is 10 marks)

Higher Paper 1 Q1
(c/d)
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8

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

He finds that 18% of the drivers he surveyed have had advanced driver training and that ;E“)“"*’" ——— - — — — T
- S a or 0.82, 0.26, 0.74 oe in correct places on tree or correct probabilities on the tree diagram
16% of these drivers have exceeded the speed hmit in the last month. dineram
(b) M1 for 0:16%084 M1 for correct method to calculate conditional (2)

For the drivers who have not had advanced driver training 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).

PRV

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

Exceeded speed limit

Advanced dniver <J

0.18

Not exceeded speed limit

Exceeded speed lumit

Not advanced driver

Not exceeded speed linut

(b) Calculate P(Advanced driver| Mot exceeded speed limit).

C1g+0- 84 - L-O2

ey

Higher Paper 1 Q8

(alb)
Student A



8

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

He finds that 18% of the drivers he surveyed have had advanced driver training and that ;E“)“"*’" ——— - — — — T
- S a or 0.82, 0.26, 0.74 oe in correct places on tree or correct probabilities on the tree diagram
16% of these drivers have exceeded the speed hmit in the last month. dineram
(b) M1 for 0:16%084 M1 for correct method to calculate conditional (2)

For the drivers who have not had advanced driver training 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 limit

Advanced dnver

Not exceeded speed hinut

Exceeded speed limit

Not advanced driver

Not exceeded speed hinut

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

ey

R R S N N DR PN BRI

Higher Paper 1 Q8

(al/b)
Student B



{c) (1) Calculate the relative nisk of exceeding the speed hmut for the not advanced
drivers compared to the advanced drivers.

{%ﬁg’ 26% -6l
16

100

(11) Interpret this relative nisk 1n context.

1ol more \1kely 1o spsmd.-

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

compared to drvers who are not newly qualified.
He finds that in 2019 the relative nisk was 0.95 and i 2020 the relative risk was 0.87

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

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

_ifs rot. pos&xb\n_b sa<j ke oeld

Mm hog wnore0sed)

{Total for Question § is 8 marks)

ALCEPL UL WILL WULKLLLY,

(©))

M1 for 22"
016

Al for 1.625

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

(e)(ii)

B1ft 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.

(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 Bl 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 nisk of exceeding the speed limit for the not advanced

drivers compared to the advanced drivers.

O-\¥
7 =

ol
1-128

(11) Interpret this relative risk in context.
e o dued Wi oo o
rod ool hmfuna

V128 'ruﬂm Vo

Mo ks V-
hod. wWwod, rrmxu@

Nl OF o dnwe Mmr
TIan researches the relative risk of exceeding the speed limit for newly qualified drivers

compared to drivers who are not newly qualified.
He finds that i 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.

% 00508

{Total for Question 8 is 8 marks)

ALCEPL UL WILL WULKLLLY,

(©))

M1 for 22"
016

Al for 1.625

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

(e)(ii)

B1ft 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.

(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 Bl 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.

@
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(c/d)

Student B




Frequensy den sigy

Frogeoncy demsity

Lagpita collected data o the Eandspans, in cm, of men a=d the handspans, m em,
of women

She processed her data wsing statistical softoane, here are her pemies
AMale handspans

4

£

7 ] 3 21 22 3 24 15 2
Handipam (em)
Mmimmm 180 » Mean 223 Standard deviation 1.44
Maxmmwan 253 Median 220

Shewness 0.630
Mumber of male handspans 78

Female handopass

0

30

0

[

n - W 0 3 2 5
15 14 17 18 19 0 A n P 4 25

f W Handspan {cm)
Miniomm  15.0 Mean 186 Standard deviation 133

Magmmian 230 e dian

Mumber of female handspans 39 o amm z 0 qOZO

[Frorarce: msthzod sakme ey

numper
3x(19.6—20.0)

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

3x (16 -20)

V&5

e-aA02

9(a) M1 for T
Al for —0.902

M1 for a method to calculate skewness
Al for awrt -0.90

Accept -0.9 or — 120

()

133

Higher Paper 1 Q9 (a) Student A




(b) Compare in context the distribution of male handspans and the distribution of

female handspans.

ho0spoas Owre , 86

e

men

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 calenlation.

Higher Paper 1 Q9

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

of women.

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

Male handspans

Handspan (cm)
Minimum 180 Mean 223
Maximum 255 Medizn 220

Number of male handspans 78

Female handspans

Handspan (cm)
Misimum 160 Mean 196
Maximum 23,0 Medizn 200

Number of female handspans 89

Standard deviation 144
Skewness 0.630

Standard deviation 133

(Source: matheci solao ed/)

(Total for Question 2 is 8 marks)

(b)

B1B1B1B1B1 for each of five comparisons or contextual interpretations

Comparison of average e.g.

¢ mean for male handspans is greater

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

e ...onaverage males have greater / wider handspans

Comparison of measure of spread e.g.

¢ standard deviation for male handspans is greater

¢ 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.

¢ male handspan data is positively skewed. female handspan data 1s
negatively skewed

Interpretation e.g.

¢ ...neither male nor female handspans are normally distributed

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

¢ ...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

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.

BL1ft for comparison of skew

Follow through their (a).

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

Bl(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.

Las
B1B1B1B1BI for each of five comparisons or | (5)

(b/c)
Student A

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

e .. 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
o sample size for females is greater
o sample sizes are different

BI1 for correct justification of the
appropriateness of using weighted mean

(0]

© Pearson Education 2023 23



(b) Compare in context the distribution of male handspans and the distribution of

female handspans.

Fotmal.wlséreaib.
Moduan by modus 8 Qreats
e meno hardspoms

a0 On QWwe

oure

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

the handspans.

e Exnlain whv she should nse a weizhted mean for this calenlation

YWore were B4

Higher Paper 1 Q9

(b/c)
Student B

.
Wl

(Total for Question 2 is 8 marks)

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

2 2 on

Handspan (cm)
Minimum 180 Mean 223
Maximum 255 Medizn 220

Number of male handspans 78

Female handspans

© 20 2

Handspan (cm)
Misimum 160 Mean 196
Maximum 23,0 Medizn 200

Number of female handspans 89

Standard deviation 144
Skewness 0.630

Standard deviation 133

(Source: matheci solao ed/)

Las
B1B1B1B1BI1 for each of five comparisons or

(b) B1B1B1B1B1 for each of five comparisons or contextual interpretations (5)
contextual interpretations
Comparison of average e.g. B1 for comparison of measure of central
¢ mean for male handspans is greater tendency. Award mark for comparison of
¢ 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. .
e standard deviation for male handspans is greater B1 for comparison of a measure of spread
e range for male handspans is greater Condone wider range. .
Interpretation e.g. Bl(dep) for c?lrect mtﬂpreftatlou(({)f
o ...male handspans are more varied / less consistent / more spread out | SOMPArison ol a measure ol spread
Do not allow more distributed or wider for
Comparison of skew e.g. contextual interpretation of spread.
. - ] . . BL1ft for comparison of skew
¢ male handspan data is positively skewed. female handspan data 1s .
. Follow through their (a).
negatively skewed = .
: Allow correct or ft (may judge from (a) or
Interpretation e.g. hist ) =
. histogram).
¢ ...neither male nor female handspans are normally distributed N . .
. B1(dep) for correct interpretation of
e ...for male handspans the mean handspan is greater than the median : £ skew
handspan for female handspans the mean handspan is less than the COIPATISOn OF SKEW
=P < P b P Follow through their (a)
median handspan
¢ fgl 111;1 le }éandsp‘mls‘the s‘pll;ead ;}f han‘dsgal‘%shgregter Thaln theh For comparisons correct statistical terminology
ul:e mnd_la.u ;pa? 1sfg1ea{f:1lt a(lil“e sp;ea ? ;H f&ipaug ess € Ei.ll is required i.e. mean. median. standard
the median. but for female handspans the spread of handspans greater | qo <o 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.
e .. 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.
(c) Bl fore.g. BI1 for correct justification of the (1)

o reference to unequal numbers of male and female handspan
measurements

o sample size for females is greater

o sample sizes are different

appropriateness of using weighted mean

© Pearson Education 2023
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Foundation P2 Q1

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 Wmter Olympics.

Number of medals won m 2014 and 2018 Winter

Olympics

Sweden —

2014
2018

O .

Country Great Bratain :

Switzerland ____|

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

| T |
11 14 16

(Source: www statista.com)

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

(@) Complete the comparative bar chart for Sweden.

(1)

(b) Work out how many more medals were won by Sweden than Great Britain 1n the

2014 Winter Olympics. 'S

S

(a/b)
Student A

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) M115-5 M115 —kork —50RS5and | (2)

15 identitied




Foundation P2 Q1

(a/b)
Student B

The incomplete comparative bar chart shows the total number of medals won by three
of the countries 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 _—|

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

| I |
12 14 10

(Source: www starnista.com)

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

(a) Complete the comparative bar chart for Sweden.

(1)
(6) Work out how many more medals were won by Sweden than Great Britain 1n the
2014 Winter Olympics.
S+5:=10 1t 1 =29
LA -0
1(a) B1 bar drawn at length of 14 and not shaded. B1 Ignore bar width and a bar ()
not drawn with a ruler.

(b) M1 15 -5 M115 —kork —50R5and | (2)

15 1dentified




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

in the 2014 Winter Olympics.

Foundation P2 Q1 (c/d) Student A

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)
(©) 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 If figures are given they need to
e Switzerland had the second most/Switzerland won (6) more | De 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.

st = S weam ....... dno. = Switedond

Thomas says that the data displayed in the comparative bar chart 1s quantitative data.
(d) Explain what 1s meant by quantitative data.
..................... ﬂh%cw,nwnbe)s e
(1)
(Total for Question 1 is 6 marks)
(©) 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 If figures are given they need to
e Switzerland had the second most/Switzerland won (6) more | De 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 P2 Q1 (c/d) Student B




Norbert asked each of the students in his class to name their favounte 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) MI 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. Al all frequencies coect .
(tallies not required and incorrect tallies can be
ignored if frequencies are correct)
. b) BIft 20 Blft from their frequency table total 1
Fruit Tally Frequency ¢ neney w
(© Blfi =2~ BIft their numerator for their frequency for orange (1)
Apple LH"r " l l 8 Ei from the table and ft their answer to part (b) for their
denominator
(@ B1ft More students preferred apples Accept for example: (1)
Banana LLl-f— [ 6 Blft 5 more students preferred apple or the difference
is 5.
If figures are stated they need to be correct or ft from
Orange [ l 2 their tally chart.
BO for just stating figures
Pear il 7, i
(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 favounte fruit 1s Orange.
g
I
(d) Compare the number of students whose favourite fruit 1s Apple to the number of
students whose favounte fruit 1s Pear. 1‘
Foundation P2 Q2
L\'Ka - 8- (a/b/c/d)
(I

CM



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) MI Al Frequencies 8.6.3.3 X[ll ﬁlﬁleast one tally or frequency correct 2)
EAES. - 4 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
(©) Blff - ge BI1ft their numerator for their frequency for orange (1)
20 from the table and fi their answer to part (b) for their
Applt 8 denominator
(@) B1ft More students preferred apples Accept for example: (1)
B Blft 5 more students preferred apple or the difference
anana b 5
If figures are stated they need to be correct or ft from
their tally chart.
Orange
BO fpr just stating figures
Pear 8
(2)
(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.
8))
(d) Compare the number of students whose favourite fruit 1s Apple to the number of
students whose favounte fruit 1s Pear. 3 Foundation P2 O2
................................................................................................................................................... a/b/c/d
............... 2 n\ore.\/.m&p 1) [ —
1 Student B
40 ¢



Norbert decides to find the favournte fruit that 1s the mode.
(e) Explain why the mode 1s an appropnate average for Norbert to find for this type

of data.

Foundation P2 Q2

(e/f/qg)
Student A

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

(Total for Question 2 is

Time series

8}

8 marks)

TdrgLrTmm e,

(®

B1 for one of
e The data is non numeric
e Qualitative (data)
e (Data is) not numbers
e Not possible to find the mean or median.

B1 for a correct reason.

Do not allow e.g. ‘easy to find’. “gives the most
popular® which are both B0

&)

@

B1 for one of
e easier to analyse data
e Data is more organised
e Easier to read off the most/least popular/read off
frequencies/see the differences

B1 for any equivalent statement about the advantage
of a tally chart
Accept: clearer to see results

BO for it is more reliable or more accurate.

(&)

(@

B1 bar chart

B1 for selecting correct option only.

(1
n 2023

32



Norbert decides to find the favounte fruit that 1s the mode.
(e) Explain why the mode is an appropnate average for Norbert to find for this type

of data.

............. (tja)cantﬁndhu,mm.rl,ofmndm

Foundation P2 Q2

(elf/g)

.................................................... d Wq Student B
8y
() Give one advantage of the tally chart over the raw data.
o analig
___________________ . _0u &xs
8y
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
b/
(1)
(Total for Question 2 is 8 marks)
(e) BI for one of B1 for a correct reason. (1)
e The data is non numeric
e Qualitative (data)
s (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)

®
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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.

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

Time (¢ minutes) Frequency
11st<12 2
12<t<13 25
13=t<14 15
l4=st<15 4
15<t<16 1
16=<t<17 1
17<t<18 1

(Source: ¢yl

8y
10(a) (i) B1 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) Bl Any from... (Y]
e Some detail is lost using grouped data/raw data retains the
actual data
*  We can only calculate estimates of statistical values BO for not reliable
/statistics can be calculated exactly from raw data
o) 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.
Y D1_Nuatliar D1 arcant anamalsr A it do fae A RY
e fa ¢

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.

................ &fongccr\tmdaxc\ﬁrl&q
....................................................................... Lt K

(1)

Foundation P1 Q10

(a/b)

Student A



10  Sam used the internet to collect the times, i 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.

8y
Sam used this grouped frequency table to show the results for the hill climb.
10(a) (i) BI1 Any from... Accept any other equivalent (1)
Time ( minutes) Frequency e Grouping data can help to spot patterns in the data answer
e Makes it easier to process large amounts of data
e  Easy to compare different groups
< 2 g - £
11=s1<12 - e The data is easier to read
o The data is easier to represent on graphs BO for n}ore. ik
12 S r < 13 25 accurate/easier quicker
(a)(ii) BI1 Any from... (1)
. Some detail is lost using grouped data/raw data retains the
< t< * g group
B=t=14 15 actual data
e We can only calculate estimates of statistical values BO for not reliable
14<t<15 4 /statistics can be calculated exactly from raw data
15<1<16 1 — —— .
(b) BI1 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.
Do not accept it is an outlier.
(Source: ".‘d“‘ () 1. Ntliar D1 accant anamaly ar it io 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.

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

A7l o 1 Foundation P1 Q10
(alb)

Student B




Sam drew this frequency polygon for the hill climb results.

A
1
28+ 1 [ 1 | [ (c) Bl Outlier B1 accept anomaly or it is far (1)
| from the rest of the data.
?,% . aut Allow any equivalent description
244 1 Do not accept outliner for
[ 1 outlier.
(d)(i) BI Positive (skew) (1)
Frequency 16
(d)(ii) Blft BI1ft for correct interpretation of (1)
2 e.g. More than half of the cyclists took less than the mean time the skewness in part (i)
12+ cycling up the hill
Or Any reference to the spread of
BI1 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 ! X ! !
0= T T T T i 1 >
11 12 13 14 15 16 17 18
Time taken (s minutes)
Sam decided not to include the value of 28.3 mmutes on his frequency polygon.
(c) Suggest a reason why Sam’s decision might be appropmnate.
: : w Foundation P1 Q10
(d) (1) Describe the skew of the distribution.
c/d
Student A
(11) Interpret the skew of the distribution in context.
.................. ASnohess.
© Pearson Education 2023 36
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Sam drew this frequency polygon for the hall climb results.

&
| (c) Bl Outlier B1 accept anomaly or it is far (1)
8
- from the rest of the data.
Allow any equivalent description
3 Do not accept outliner for
24+ outlier.
204
Frequency 154 (@)@ Bl Positive (skew) )
(d)(ii) Blft 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
BI1 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= T T T | 1 1 >
11 12 13 14 15 16 17 18
Time taken (r minutes)
Sam decided not to include the value of 28.3 mimutes on lis frequency polygon.
(c) Suggesta reason why Sam’s decision might be appropnate.
_____________________________ s onomob .o
@ F dation P1 Q10
: . L oundation
(d) (1) Describe the skew of the distribution.
. h E c/d
E @ Student B
(11) Interpret the skew of the distribution 1n context.
\fs .NLB\A ok Yo 8roul Yaea 8(&
(1)
© Pearson Education 2023 37
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Grace asked a sample of 60 psople i her town 1f they had ever visited France or Spam.

- . ——
17 people visited both France and Spam = =
23 people visited Spain only i
33 people ‘L"lSﬂEd France i Accept e.g. F.S or any other unambiguous
i indication for labels.
(@) Draw a Venn diagram to represent this mformation.
i M1 two intersecting circles drawn Do not accept three intersecting circles.
Al 17 in centre and 23 in Spain
Ml133-17orl6
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)

€e

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

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

COMMON ITEM

Foundation P2 Q11 (and Higher P2 Q1)

{Total for Question 11 is 8 marks)

Student A

© 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.

{a) Draw a Venn diagram to represent this information.

17 people visited both France and Spain

23 people visited Spain only
33 people visited France

(Grace says

i@ ®)
Accept e.g. .S or any other unambiguous
indication for labels.
M1 two intersecting circles drawn Do not accept three intersecting circles.
Al 17 in centre and 23 in Spain
Ml133-17o0r16
M1 60— (16" + 17 + 23) or 4 in the correct region Their ft ‘16" must be < 20
Al fully correct with labels
D) Ble.g B1 for first statement valid with supporting @3)

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)

Teason
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)

more than half of the people 1n her sample have visited France

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

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

COMMON ITEM

Foundation P2 Q11 (and Higher P2 Q1)

(Total for Question 11 is § marks)

Student B

© Pearson Education 2023
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_ number

M1 537877x1000
52140181
Al 10315....

M1 correct calculation which 2
may be seen In stages

Do not allow a misread of 100
for 1000.

Al answer in the range 10.3 to
10.4

The table shows mformation about the death rate i England and Wales 1 2000 "
Year Total population MNumber of deaths
2000 52 140 181 537 877
(Source: wa 0

(@) Using the formula below, calenlate the crude death rate for England and Wali
in 2000

number of deaths =1000
total population

crude death rate =

B2 e.g. “Can be true as the population has likely increased’

(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)

B2 Can be true with correct 2
supporting reason

(B1 Can be true with incomplete
reasoning)

533813 x\O00
d24u0o 81

In 2000, the crude 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 true grven that the crude birth rate
2019 15 lesc than the crde barth rate 1 2000

__________________________ b ecculd e e . eaoume e

(Total for Question 7 is 4 marks)

Higher P2 Q7
Student A

© Pearson Education 2023 40



numper
. i . . 7(a) M1 537877=1000 M1 correct calculation which 2
The table shows information about the death rate in England and Wales i 2000 53120 181 may be seen in stages
Year Total population Number of deaths Do not allow a mistead of 100
for 1000.
2000 52140181 537 377 Al 10315... Al answer in the range 10.3 to
10.4
(Source: wu - — -
(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, calculate the crude death rate for England and Wale supporting reason
in 2000
(B1 for can be true with an incomplete reason (B1 Can be true with incomplete
e.g. Can be true because the population has changed reasoning)
_ number of deaths x1000 OR
crude death rate = total p opul ation For the correct reason with no or incorrect conclusion)

O9%3g1 1 R\WO0
S2u0o 81

(2
In 2000, the crude birth rate 1n 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 in 2000
(6) Discuss whether or not this headline could be true grven that the crude barth rate in
2019 15 legs than the emade barth rate 1n 2000
_____________________ o, -6 iglessthonlDg

(Total for Question 7 is 4 marks)

Higher P2 Q7
Student B
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The heights of a group of seven-vear-old boys have a mean of 121.7 cm and a standard
deviation of 5.3 em.
(Source: www. who.int/growthrefwho2007_keight for age/en/)

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

(a) Write down Daniel’s height

______________________________________________________ cm
(1)

Syed and Timur are both seven-year-old boys. Higher P2 Q11

Sved’s standardised score for height 1s 1 4 ( a/b )

Timur’s standardised score for height 1s —1.6

Syed 1s taller than Timur. Student A

(b)) How much taller?

181 +83x1-4 = 12912
12T 53416 -2032

&
...................................................... cm
(3)
numper
11(a) Bl 121.7 (1)
(b) M2 53x(1.4-(-1.6)) M1 121.74+53x1.4 For method 1 allow M1 for (3)
1.4—(—1.6) or 3 provided there
M1 121.7+53x(-1.6) is no evidence of incorrect
working.
Al 159 Al 159




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'growthreffwha 2007 _height for age'en/)

Daniel 1s a seven-year-old boy with a standardised score for height of 0

(a) Write down Daniel’s height.

...................................................... cm
(1)
Syed and Timur are both seven-year-old boys. Higher P2 Q11
Syed’s standardised score for height 15 1.4 _(ﬂ)_
Timur’s standardised score for height 15 —1.6
Syed 1s taller than Timur. Student B
(6) How much taller?
l~~1E = D
_____________________ 2) cm
(3)
HUIper
11(a) Bl 121.7 (1)
(b) M2 53x(1.4-(-1.6)) M1 121.74+53x1.4 For method 1 allow M1 for (3)
|.4—(—1.6) or 3 provided there
M1 121.7+5.3x(-1.6) is no evidence of incorrect

Al 159

159

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) Dascuss whether or not 1t 15 appropniate to use

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

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

(Total for Question 11 is § marks)

Higher P2 Q11
(c)

Student A

(©)

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

(B! 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)(it)

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)
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