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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A
levels (with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding
on a candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both
published (those materials available publicly) and unpublished (those
currently under padlock to our centres) presented in a different format to
allow teachers to adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups
of questions covering the knowledge, skills and understanding relevant to
this Pearson qualification.

This document should be used in conjunction with the mapping guidance
which will map content and/or skills covered within each set of

questions.

These materials are only intended to support the summer 2021 series.
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A random sample of 15 days is taken from the large data set for Perth in June and July 1987.

The scatter diagram in Figure 1 displays the values of two of the variables for these 15 days.
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(a) Describe the correlation.

Oy

mcrease | the Volues on the j-o«is decreqse,

As IR Volues on the X-axs
negetive Comelodion betucen the twe Vasiobles.

Whidh Means that ther 5 o
The variable on the x-axis is Daily Mean Temperature measured in °C.
(b) Using your knowledge of the large data set,

(1) suggest which variable is on the y-axis,

(i1) state the units that are used in the large data set for this variable.
(2)
;) We  Kiew that the y-os Velue dreps a3 the  Deily Mean fempercdun

incrmses ; thedre  the Y-owis Vorebl  Could be Doy futal Rosnfoul .

Qi,w.. 0s Hhe Mean tem peraluwe  increases, the Aol feinfiul - dregs)

) Dody Aokl Kownfotl is  measwred millimetres  (mm).

Stav believes that there is a correlation between Daily Total Sunshine and
Daily Maximum Relative Humidity at Heathrow.

He calculates the product moment correlation coefficient between these two variables
for a random sample of 30 days and obtains » = —0.377



(c) Carry out a suitable test to investigate Stav’s belief at a 5% level of significance.
State clearly

e your hypotheses
e your critical value

(&)
C) we Q‘.rst define owr fest hypothesis ( for Heathen-) -

Ho'. lev Aotel Sunshite. and &u‘y Nowmum Relativ Humidi‘y ore Net Siamﬁim»"b Cotvebaled.
V. W Doilly  Autel Sumhie  ond Duily Moximum Relabie Humidity are Signifioantly Guelaled..

oY W Can Say M;H,:f:o v.s. Hul,;‘o.
e hm & Somgle Sk { N:=3c, ad W o Cmnd;.a ow st cuk ak X =0.05

me s MO Pedit Momenk Ooefficent bl fo fird owr cribiead Velut,

hich i 0. 3Clo.
e hae o nNegakr wretokion efficient, So we  wse Critteal Value -0.3C10.

crilcad Value
(= -0.2772 < - 0.26(0 which meons Yhat ¢ IS Sfani(-\omb/
)’heyeﬁ;m we Ve Ho and @newde  thed  thew s o 5 ignificast
Cowvelakic, buuwesn W tus  Vasiables
Nok Hiak W comy ouk o twe- hniled fest and el 3 why v resd our

Crikcah  Volues me the 005 _ 0.015 Cewmn.

On a random day at Heathrow the Daily Maximum Relative Humidity was 97%

(d) Comment on the number of hours of sunshine you would expect on that day,

‘H . M g%ir}:i&a\iem éomﬁnswler. Jg mcb D) »

o0l Guaghine gy santoge for (4 @ik

(Total for Question 1 is 7 marks)






Each member of a group of 27 people was timed when completing a puzzle.
The time taken, x minutes, for each member of the group was recorded.

These times are summarised in the following box and whisker plot.
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(a) Find the range of the times.
1)

W Coan e e minimun Value s ob  X= 7
W& Can  See the “'-’2]9—5t falur 3 an ouwhier and 15 morked with an K ot X=6%
TV,

Henfor.  Concide  thk  the onge of the fiwes s 6%-7 < €1

(b) Find the interquartile range of the times.
1)

We  clede Hie Inkquakle Tange (TGR) by doing Qa-Q..
Rending of the piob we hae that Qi=lh and Q=35

Ameefor, [Qe- 25-14 = 1. Wwe o Penc of IGR a3 the length

e

Og 'H’)Q/ bb\( n o he bOX-/\whiikW pleb.

For these 27 people » x=607.5 and » x* =17623.25

(c) calculate the mean time taken to complete the puzzle,

@
4he. Meann hme iS5 {;W‘A- b‘j Eummind dy e Hmes and dividing by tht oumbe

of  People , and ek dencle 0t mean by X

=9 ¥ = __Z".L = (07'5 = 335 minules.
n At -




calculate the standard deviation of the times taken to complete the puzzle.
(2)

(d)
Standard, Oevickion, Can  be IMinj the ‘Permuh. pien. in the Fcrmu.ul. Sheet ond leFs

denole it bfj o

M_(QQ.S)I = |2.] minutes

= 2 —

Taruni defines an outlier as a value more than 3 standard deviations above the mean.

(e) State how many outliers Taruni would say there are in these data, giving a reason for

your anSwer.
Oy

Recark thok Hhe mean X : 335 and 0= 1.1

> 315 + 3('1_2_‘) = 391 ; whith Mmeans Yhat ony Ve ovev STl will

be  on ouwblier, lo.,u;hs back ok the dala, We see that we
have  cne cwlliev, that 5 X = €8.

Adam and Beth also completed the puzzle in @ minutes and » minutes respectively,
where a > b.

When their times are included with the data of the other 27 people

e the median time increases
e the mean time does not change

Suggest a possible value for a and a possible value for b, explaining how your

values satisfy the above conditions.
3

%)

the mean ® He Sum of i +he votued divided by the numbey of Pecple,

}) we how  thek
ard e medjon 35 Ythe  Middle Value

W Know thab ow mean £ i3 325 and 0w Median s Q0 (Tesding  frem bex plct).

Fov the Mean o romain unchauged Wa feguired _(%1: €075+ athb _y Jay422.5 -607.5 = ovb
29

=) 0rb = k5. |%h ws Choose Qand b Such thak beth o ana b an grealer  bhow Hhe Casmat

Medion: e, a=2D and b= 33 and e et hew thob cur Meon, will MNmain The Jdemt
bt medican Will inceose



(2) Without carrying out any further calculations, explain why the standard deviation of
all 29 times will be lower than your answer to part (d).

)

lvvl‘ihg) back ok anuLa,: o= 7—-9‘1_ i" N imcreases buk the mean X Stos the

)

n
sz hw&« Ovevail 0" il by lower.
(Total for Question 2 is 10 marks)
3. The number of hours of sunshine each day, y, for the month of July at Heathrow are
summarised in the table below.
Hours 0<y<5 5<y<8 8<y<l1l1 11<y<12 | 12Ly<14
Frequency 12 6 8 3 2

A histogram was drawn to represent these data. The 8 <y <11 group was represented by a bar
of width 1.5 cm and height 8 cm.

(a) Find the width and the height of the 0 <y <5 group.
3)
Fov BEY & ", bhe |Width s 1.9%em and  the hu‘ouf) is Bcm. This means thot

e  ara Cn e f“"“L by deing Aca .= |68 =12 and then wt han

thok  He area pev ’F"Q“‘“‘d ohsened. i5 12 )5 " fcv gadh obSevvedion.

=) Fov 052U we haw 52D o5 Ana, : 1Bent

DM can  then *\ir\rl. the widdah of $€9e§ by deing L:i.ﬁszl,s, where [-§ is
n-3

e width of  g<ysu and U8 s the famgt of ygues in TevelL
1his Mmeans that Widdv OSY<S is Q.Sem.

/]/he,n the h?de)vt will by __A_rﬂ_x_ = _l%_. = ?-Rcm.
wislth 2.5 —

e————

(b) Use your calculator to estimate the mean and the standard deviation of the number of hours
of sunshine each day, for the month of July at Heathrow. Give your answers to 3 significant
figures.

©)



b) Houss Fm(utnuﬁ Midgoink ) Midgorub | §reg x m:dpu-t,"[pq A mdgoink
0 —% la 2.5 €.15 s 2o
5% [ Cs h2.28 535 39
3 % q.s Q0.8 Faa 76
- 5 1.5 132.2S b36.75 b5
- ¢ 13.0 €9 3% 26

/‘hw Z\Fm‘lw"ﬁ =3l oand ZFR{'& m;alpo.-.d." = |#%5.as , I

Then e Mean cn FW"‘L by deing Zfﬂzwem:j& midpeint = 6.€30 = €63

2
Anen 0" = |1385.25- 2% (€€29) _ 3 caai - 3 g (s 55 Fips) hours
3

The mean and standard deviation for the number of hours of daily sunshine for the same month
in Hurn are 5.98 hours and 4.12 hours respectably. Thomas believes that the further south you
are the more consistent should be the number of hours of daily sunshine.

(c) State, giving a reason, whether or not the calculations in part (b) support Thomas’ belief.
2)
: i that H ka2
b Sondad Douchitn of  Heabme 363) 5 e Hhan $ Hun (wa2)

¢ i mean of Heatrow (6.63) is Grestes than Hhat of Hum (599

Standord  ODoviokion s o measwe of how  onsistent ledues e o lonev  Standand

dedcdion impies TR Volues an Closer  degeher / Mo Consisteut / /ess  Spread cub-

2> the  Number o hows of  Sunshine b HenMwoe 5 o consistent  than. e
numbty  of hours of Sumhine i Nuyn-

Howewr, Hum s (athev Oouth than Heathrsw whiclh means  that Thomas's

betief s nob Sugporked by the  aladabens.

(d) Estimate the number of days in July at Heathrow where the number of hours of sunshine is
more than 1 standard deviation above the mean.
2

Heror  mean is €63 an  Ofenderd deviadion i 3.6

2> Mean + | % Sadwd devwadion is 1033

W can Sy v definle thab all cbseviedions in HEBe12 omd 1259eld

Yeakv  than  [0.32 . Then we Con Say eshmale how Mary chsevvotionS

in 8 vell ove Veaer Yhan 10232 bd dsing “'lo'”'x% _ 1.3
3

=) Hodays = 1g+3+Q = €3 das
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Helen models the number of hours of sunshine each day, for the month of July at Heathrow by
N(6.6, 3.7%).

(e) Use Helen’s model to predict the number of days in July at Heathrow when the number of
hours of sunshine is more than 1 standard deviation above the mean.
2

| W o Candese Vouioht, denced K, whish 5 Normally diswibuled, ie. X~ N(6€,3.79)

Ahis meons ‘hot the mean w- g6 and e Stunded deviodion = Vasare™ =) 0= 3.7,

Then 2= K- _ lc32-66 = | ooy =1.This Meaus thak P x>10.32)-P(x>1)

o 2.7
which 5 it o | P(Xe) Wwe read P (X)) fom  dhe Nomal Oishibubion tobes

=) |-0.%k12y = 0.159.
Ahen  the thcfuL Num bev °f dags Will & 3) L CI5 = L 93 days, where 31 S the

Numbey  of days in Judy.

(f) Use your answers to part (d) and part (e) to comment on the suitability of Helen’s model.
1)
Sudable due fo the oifference .

Pot &=C3 daus > h.13 days - park(e) =D the model isnot
(Total for Question 3 is 13 marks)




The partially completed table below summarises the times taken by 120 job applicants to
complete a task.

Time, # (minutes) 5<t<7 7<t<10 | 10<tr<14 | 14<¢<18 | 18<¢<30

Frequency 10 23 51

A histogram is drawn. The bar representing the 5 < ¢ < 7 has a width of 1 cm and a height
of 5 cm.

(a) Given that the bar representing the group 14 < ¢ < 18 has a height of 4 cm, find the
frequency of this group.
2

we. haw. that the hex‘dhb s equal fo Ihe  frepueny divided by the

intervel  width © T et F . IO = 1©. Semp omd WO cun  uwse this
75 &

o help us codcwtate  Hhe freguency of e W t<I® group.

o> he o Reuengs 16

<) h&lah& - inbewal 15 -H

(b) Showing your working, estimate the mean time taken by the 120 job applicants.

(©)

1S5 <t <
Ane frﬂzuzncse,s Mut add fo 120 which Means that the P""“”“J of 18stsse

Con Do oaledated (&b this be fs), then 120 = l0+33+6|+l8+f5, which

Mmeans thak {-\s = 40.
’]/nu\, the Mean Gan by Woerked owk by Culuwlabng fhe  mid-peink of eah
inkwal and mulkiphying it by Yhe 'Fl'quemﬁ ralut , we. Hhen Sum this and divide

by n.

Time Frctuw Midpeint Frgueny < Midpoink
S¢bed o 1§ lo
P10 a3 $-S 196.5
loct<ty 5 v Q2
lhet <18 16 16 a5¢
Is5< <o | 40 1 LS

=7 7 frequensy < midgoink = IGO}S:’ Mean = 16035 _ | (3.1 minues.
\20 -





The lower quartile of the times is 9.6 minutes and the upper quartile of the times is
15.5 minutes.

For these data, an outlier is classified as any value greater than O3 + 1.5 < IQR.

(c) Showing your working, explain whether or not any of the times taken by these 120 job
applicants might be classified as outliers.
2

We hae thak Q2946 and Q3=15.5  minutes.
Afhis means that e QR = Q0. =155-96 = 52

’l/hen Checking Fvv outhers © Q3 + 1.5« [6R = 15.5+ 1.5 53 = dk.35.

means that thee cowd Do outlers in the 18<t &30 intewvel.

We  twn work oub how Many Shewd b oboeve 3h.35 b5 docn3

30-3135 | g = €475 =% =) We fave eShmakd thok there
b0 -1L%
will be KR oculiers N the dalaset.
Candidates with the fastest 5% of times for the task are given interviews.
(d) Estimate the time taken by a job applicant, below which they might be given an interview.

0

We hawe (2o Condiddkes, 5o S7. o 3o s 6.

W  Wnew Hhak 10 ‘kapl\, Sdb behueen S omd T Mminwdes
'(hm WA Knewe hat _6 4\ these btimes Wil be in the F%Sk’-%t S57. .
o

This  equates o _%.%K;-S):]_Q_ =) 5+1.2 = €.amins.
\

/lhm}eve, Ougone who Compleles  }he task in less Yhan 6. minutes Will

b 5"% on inkeryrew -

(Total for Question 4 is 9 marks)
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Figure 1

The partially completed box plot in Figure 1 shows the distribution of daily mean air
temperatures using the data from the large data set for Beijing in 2015

An outlier is defined as a value
more than 1.5 x IQR below Q1 or
more than 1.5 x IQR above Q3

The three lowest air temperatures in the data set are 7.6 °C, 8.1 °C and 9.1 °C
The highest air temperature in the data set is 32.5 °C

(a) Complete the box plot in Figure 1 showing clearly any outliers
TQe=Cs- G = 36.6-1an = F.8& then ¥he oulliers ar : @)
c J9h- 15272 = 8.6 =D 7.6°C and BULC ar oukiers(but 91T isnst)

¢ 366 +15xTF.x = dFU =D 32.5°C 35 net an ounhiew.

(b) Using your knowledge of the large data set, suggest from which month the two
outliers are likely to have come.
1)
Using the data from the large data set, Simon produced the following summary statistics for
the daily mean air temperature, x °C, for Beijing in 2015

n=184 D x =4153.6 Sxr =4952.906

(¢) Show that, to 3 significant figures, the standard deviation is 5.19 °C
@
o= |[Sx hasa. w06
: = S = 5.1882.. = 5.19°C as P&guiven(-.
n 1SH —

Simon decides to model the air temperatures with the random variable

T~N(22.6,5.19%)

(d) Using Simon’s model, calculate the 10th to 90th interpercentile range.

Mean: M= A2.6  and  Sendad deviakien - 0~ = 5.14. from ow neimak  dishibukion. @A)

We fist Pad We 10" porcesbie, be find Hhis from nemet cibibubin ol

22 Z2:-1.9%16 thon - [2316 = X -336 _, . 15.9

—

51 _

2 the 90" Pucenbie 15 then: |.231c - X326 _y yx- 9q.3
5.19 v =
=> the "mhvacevx}rﬂ& fange 7S Aa- Xi= 29.3-)5.9 = 13-4

—_—





Simon wants to model another variable from the large data set for Beijing using a normal
distribution.

(e) State two variables from the large data set for Beijing that are not suitable to be modelled
by a normal distribution. Give a reason for each answer.

(2)
(Total for Question 5 is 11 marks)
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Charlie is studying the time it takes members of his company to travel to the office. He stands
by the door to the office from 08 40 to 08 50 one morning and asks workers, as they arrive,
how long their journey was.

(a) State the sampling method Charlie used.

1
CHMHQ, TN OWcuvM‘dy 5uvnplin5 Sine Ne Mahes ux of pPecple @

05 and wien  they become  aveilable.

(b) State and briefly describe an alternative method of non-random sampling Charlie could
have used to obtain a sample of 40 workers.

Charhie Cowld W Ouca Sampling Where he wewd Crate Subgroups of deda. )
He Showld ask 3o men and 3 Wemen-

Taruni decided to ask every member of the company the time, x minutes, it takes them to travel
to the office.

(c) State the data selection process Taruni used.
Every membey of  fhe ©mpng Wos asked - this i cowled. & CensaS 1)

Taruni’s results are summarised by the box plot and summary statistics below.

— i * %

1 1 1 | 1 1 1 | 1 1 T | 1 |
10 20 30 40 50 60 70 80 90 100 110 120 130 140

Journey time (minutes)
n=95 Y x=4133 Tx? =202 294

(d) Write down the interquartile range for these data.
TGe: @3- Q.= 58 -36 = DL minules. 0y

p—__

(e) Calculate the mean and the standard deviation for these data.

< - 3)

Aca A9k -(l-oi-s)l
ﬁ

[

= R 13.5 mirwles  and

~ as -
o - 'fx"_;\ =F°9~ A% (43.5)° = \5.1
N s —_

(f) State, giving a reason, whether you would recommend using the mean and standard
deviation or the median and interquartile range to describe these data.

2
The dale s net  Fymmetnc (sh»M u~n the bec pist), So )

W Sheutd WO the  Mecliown and LOR Yo dexibe Yhese dado -



Rana and David both work for the company and have both moved house since Taruni collected
her data. Rana’s journey to work has changed from 75 minutes to 35 minutes and David’s
journey to work has changed from 60 minutes to 33 minutes.

Taruni drew her box plot again and only had to change two values.

(g) Explain which two values Taruni must have changed and whether each of these values
has increased or decreased.

A Medion wos ho  bub will Change Sine  beth 75 and 60 mins o
leplased by 35 and 33 mins  and theyre  bothh less thea  HO, wwich Means that

than WO

(&)

e medicsn will  be  “ws - pecge” less

The uppr  Juanble  Qp will akse denenst  Sne 7S and Bo wern belueun

@> and Hhe macimum  Vale. (Total for Question 6 is 13 marks)




