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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published (those materials available publicly) and unpublished (those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.



1. Sara is investigating the variation in daily maximum gust, ¢ kn, for Camborne in June and July
1987.

She used the large data set to select a sample of size 20 from the June and July data for 1987.
Sara selected the first value using a random number from 1 to 4 and then selected every third
value after that.

(a) State the sampling technique Sara used.

0) Sara MaMeS Wse of Sgstzmqlio Sumplins. This s whet
0. lomdem Stk puinl:. s Chosen and then every wth Volue
offev +that is Chosen. In ouv Cose, N=3.
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(b) From your knowledge of the large data set, explain why this process may not generate a
sample of size 20. 1)

") {he,\g. Mey be miss‘ms dabo dug 1o it bﬁns o loarge dako Seb.

The data Sara collected are summarised as follows
n=20 >t=374 > t2=7600

(c) Calculate the standard deviation.

(2)
(Total for Question 1 is 4 marks)
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2. A sixth form college has 84 students in Year 12 and 56 students in Year 13

The head teacher selects a stratified sample of 40 students, stratified by year group.
(a) Describe how this sample could be taken.

3)
o) A stokfied Sumple inveles breaking o Whele fopulation

; bev
Bown inlo Swgeys Ond we then leke o Certoun Num
of Samples flom eoch Subgeus
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Lo
20 Tear 12 = « &y = dh
S“m'h dire e K +56
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Sumph. Site Tear e
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(b) With reference to this equation, describe the effect that an extra 0.5 hours of sleep
may have, on average, on a student’s performance in the aptitude test.

1)

b) Wt hew the equabion of +he Mgresion line to be P= 2¢.1+560s.

P= 26\ + Seo = 3.?

f-P, = Bu.5-3%= 2.3
f= €1+ 50o(19)= ™S

Py-Pr = 43.3-3M.5 = Q.8
P a6+ 5.60(2) = 3%.3 Boo Py = Wl - 73228

f: aC.1 + 560(25) = uo-l

Ao fore, fom & Manuel  Chesi W hase thab an - exin: 0.5 howss
of Seep Will inceme Shueats pulovmane by 3B Marks on Ovirge.

(c) Describe one limitation of this regression model.

c) One limhodion 35 hek Oulies May b preat in ¥ dale and
e Cod hae an effect en Hr Occu.ru.‘.)e(‘ the model .

(1)
(Total for Question 2 is 5 marks)



3. Alake contains three different types of carp.
There are an estimated 450 mirror carp, 300 leather carp and 850 common carp.
Tim wishes to investigate the health of the fish in the lake.

He decides to take a sample of 160 fish.

(a)  Give a reason why stratified random sampling cannot be used.
Cied Samplisg e wourd haw to haa o 1)
0) f we W Stk pling
frawn Wuhich  Conboins ech and vy Fixh, bt it wewd

S ¢
g do ths due o the rehue of the fask.

R imprachicol b

(b)  Explain how a sample of size 160 could be taken to ensure that
the

estimated

populations of each type of carp are fairly represented.

You should state the name of the sampling method used.

2)
b) /ﬂm Shewd aR  Ouole Somgling ) where fropeckions wiu by faken

into  otcownt, 0. Mo, Common Cosp Showd b Sampd Ompmred o mifmy Garfs
ok Mo Mitev Cop Gompared fo  leadhey  Onep.

As part of the health check, Tim weighed the fish.

His results are given in the table below.

Weight (w kg) Frequency (f) Midpoint (m kg)
2<w<35 8 2.75
3.5<w<4 32 3.75
4<w<45 64 4.25
45<w<S5 40 4.75

55w<6 16 5.5

(You may use > fm=692 and > fm =3053)



(¢)  Calculate an estimate for the standard deviation of the weight of the carp.

)
o) Hep we Womk To Calcalnle the Standmd deviabien of o whele

Populwlim, S ow rﬂnmlu s 0= F{m"-n&\"
n

We haw tak n=160, Tfu' = 3053 ank ™= 632 _ 4 325,
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Tim realised that he had transposed the figures for 2 of the weights of the fish.
He had recorded in the table 2.3 instead of 3.2 and 4.6 instead of 6.4
(d)  Without calculating a new estimate for the standard deviation, state what
effect

(i) using the correct figure of 3.2 instead of 2.3

(i) using the correct figure of 6.4 instead of 4.6

would have on your estimated standard deviation.

Give a reason for each of your answers.

d'-) 1.3 3.2 wowd hor ne change in v Standerdl deviekion
6s 23 and 3.2 beth full andev the Same waight interal (Cdumn 1),

di) We know thab Standoel deviakion is o measwe o how
Spread bt doda e, ondk o lowes Standard deviakan Means
bhat e dole i3 mon likely fo be apuel  the mean (@).

e s Closev fo Mm=h.325 which mMeans that Wsing
k6 insted o Gk wil resutt in o lower Standerel  doviokion.

2
(Total for Question 3 is 7 marks)



. Sara was studying the relationship between rainfall, r mm, and humidity, 4 %, in the UK. She
takes a random sample of 11 days from May 1987 for Leuchars from the large data set.

She obtained the following results.

h 93 86 95 97 86 94 97 97 87 97 86
r 1.1 0.3 3.7 | 20.6 0 0 24 1.1 0.1 0.9 0.1

Sara examined the rainfall figures and found
01=0.1 0,=0.9 0;=24

A value that is more than 1.5 times the interquartile range (IQR) above Qs is called an outlier.

(a) Show that » =20.6 is an
outlier. 1)

ﬂ) 1GR= Q3-Q,= ah-0.4= Q-3
Ahen 1S TOR = 1.5:2.3 = 3.45.

Aen Qs + 345 = M+ 3H5= 535

f= 30.6> 5.85 = (= 206.6 5 on ounklier.

(b) Give a reason why Sara might
(1) include

. . (i1) exclude
this day’s reading.

2)

b) Y Sore m;ayt nclude s Decause  thee s Nothing
ding errer, e, it wos jwit
Jo Supgest thenw wos o feovding
0 Vay humd day
) Swa Mgt exclude Hhis because it may hue been
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beler Conclusions 1 R druwn from  the remaining reswis.



Sara decided to exclude this day’s reading and drew the following scatter diagram for
the remaining 10 days’ values of » and 4.
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(c) Give an interpretation of the correlation between rainfall and humidity.

0y



¢) fom the Braph,we Con G Hhab os e humididy lel
inuentes, the foarfull Wik increas, thus thae IS o fositie
Covvelakion.

The equation of the regression line of 7 on 4 for these 10 days is » =—12.8 + 0.15A.

(d) Give an interpretation of the gradient of this regression line. ()

d) = -123+0ish = the gmdieak o B read off the eguakion
;lm e coefficent of h.M is OIS, Recall that sma.-ed;

S %5:045 = Ay = OXO.US, Je eath kme  humidily increades

by 17, Hw foinfah Will inwrease, OP average by O.(5em.

(e) (1) Comment on the suitability of Sara’s sampling method for this study.

€) ) Sora Und O Combinabion of Quste Sampling (sne Specificd dole b b frem
& Cutain Meh/Yess) and Hhen Wil fandom Sempling Within Hhat Month . Hene
s © Suitabe.

(i1) Suggest how Sara could make better use of the large data set for her
study.

e) W) Suw Shodd increase e Soampe dize T btHey Un #he lome dato 3eb.
SR Cowd Un SUuleV\al.'t. 5m'l6u5 Gcresy o whels yeary te Mndendy

Chb“' 'm d‘ug‘.
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(Total for Question 4 is 7 marks)
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