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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(those materials available publicly) and unpublished (those currently under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.



3 The effect of temperature on decomposition was investigated.

30 leaves were collected.
The mass of five leaves was recorded and the leaves were placed into a net bag.
This was repeated five more times.

Figure 5 shows one of these bags.

- leaves
net bag
Figure 5
The net bags were then put in trays and covered in soil as shown in Figure 6.
soil
net bag
with leaves

Figure 6

(@) Which type of tray should be used so that the leaves are in the best conditions for
decomposition?

[J A tray with air holes and dry soil
L1 B airtight tray with dry soil
3 C tray with air holes and moist soil

[0 D airtight tray with moist soil

(1
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(b) Each tray was kept at a different temperature.
The mass of the leaves was recorded again after 25 days.

Figure 7 shows the results of this investigation.

mass of leaves percentage
. decrease -
ing 2 decrease in
temperature after 25 ih mass mass
in °C Bt Start days =9 (%)
10 53 49 0.4 7.5
25 49 4.2 0.7 14
40 5.2 40 12 23
55 4.8 3.2 1.6 33
70 5.0 37 1.3 26
85 54 52 0.2 ?
Figure 7

(i) Calculate the percentage decrease in mass for the leaves at 85°C.
Give your answer to two significant figures.

—_— 100 = 3 ’
= *.
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4 (a) Plants use nitrate ions to make proteins and chlorophyll.

(i)

O

h=d

O O

(ii)

O 0O O

What effects will a low nitrate ion concentration in soils have on plants?

reduced growth and darker green leaves
reduced growth and lighter green leaves

increased growth and darker green leaves

o N @ >

increased growth and lighter green leaves

Which organisms convert nitrogen to nitrate ions during the nitrogen cycle?
(1)
bacteria

mammals

fungi

O Nn @ >

waorms
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(c) Algae are green plants.

Figure 10 shows the number of algae in a lake in the United Kingdom during one year.

F

number of
algae

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

month

Figure 10

Explain the changes in the number of algae in the lake from February to June.

____________ ~humber - olyoe mereoes
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5 Figure 11 shows a British glow-worm.

© Dom Greves Digital

Figure 11
Read the following extract before answering the questions.

Female glow-worms produce bright lights in the summer to attract males.
Glow-worm larvae are predators of slugs and snails, but adult glow-worms do not feed.
Females only have a few weeks to attract a mate and lay eggs, before the females die.

(a) What will happen if the population of snails decreases?

[J A the population of glow-worms will increase
L] B adult glow-worms will eat more snails
X C glow-worm larvae will eat more slugs

[J D adult female glow-worms will glow more brightly

(b) Female glow-worms have an enzyme called luciferase.

The glow is produced when this enzyme catalyses a reaction between oxygen
and a protein.

A scientist devised a plan to investigate the effect of oxygen concentration on this reaction.
The scientist had:

* five flasks of water each with a different concentration of dissolved oxygen
¢ asolution of the protein
* asolution of the enzyme.

The first step of this plan is:
Step 1. Add some of the protein solution to each of the five flasks.

(i) Describe the next two steps that should be in this plan to obtain results for
this investigation.

Step2 ... aM ......... Sel’ O t&wwm o
________________________________________ eotv o bthe Hosks
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(i) Which procedure would improve the investigation?

[0 A change the concentration of the protein solution in each flask

[1 B change the volume of the protein solution added to each flask

1 C keep the concentration of dissolved oxygen the same in each flask
@ D keep the volume of each solution the same in each flask

(iii) The enzyme luciferase works best at pH 8.

Explain why the activity of the enzyme decreases at pH5.

____________________________________ SOBV\?:\{MLAO\"Qb\L to bind so eosily to

_Sunstrate |, not comnp W t‘avyshaq:esoi:Subs’ffm‘e

and active site

(c) Female glow-worms are found attached to grass plants in a large field.

() Describe a sampling technique to find the mean number of female glow-worms
in 1 m? of the field.

____________________________________ wse_ several SUW\pLU

(ii) The mean number of female glow-worms in 1 m? of the field is 5.
The field has a total area of 800 m?.

Estimate the number of female glow-worms in the whole field.

00 xS = LOOO
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10 Since 2003, in France, people have been buying Siberian chipmunks as pets but then
releasing them into the wild when they are no longer wanted.

They are now classified as an invasive species.

Figure 25 shows a Siberian chipmunk (Tamias sibiricus).

© 2011, Seren Brendum Christensen

Figure 25

(a) Siberian chipmunks eat acorns, which are the seeds of oak trees.
In Siberia, the natural predators of Siberian chipmunks are wild dogs.

(i) Figure 26 shows the biomass of three organisms in a food chain from one area

of Siberia.
organisms biomass in kg
acorns 20650
chipmunks 2200
wild dogs 230
Figure 26
Draw a pyramid of biomass for this food chain.
(2)
wild
QOGS
ch(pmw\u

awrns



Clara

Clara

Clara

Clara

Clara

Clara

Clara

Clara






(ii) In France, Siberian chipmunks have very few natural predators.

Describe how this affected the Siberian chipmunk population in France.

- few) thipmunleg ove kil due bo leck of predators

(iii) The percentage of energy transferred from the acorns to the chipmunks is 9.5%.
The energy contained in the acorns is 97 500 kJ.
Calculate the amount of energy transferred to the chipmunks.

Give your answer to the nearest whole number.

<
47500 &3 x IZOD s q2b2.S\WJ

2 49263 W)

(b) The black-legged tick (Ixodes scapularis) is a parasite that feeds on the blood of
animals including Siberian chipmunks and humans.

The tick transmits the Lyme disease pathogen.

Figure 27 shows the number of cases of Lyme disease in humans in France in 2003
and 2015.

Number of cases of Lyme disease
in humans in France

2003 2015

9500 27000

Figure 27

(i) Calculate the percentage increase in the number of cases of Lyme disease in
humans in France from 2003 to 2015.

27 000 - qS00

X\W00 = gy 2/
Q<00
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(ii) Explain why there has been an increase in the number of cases of Lyme
disease in humans in France.

_______________________ = wumber of chipmun's v wild have mcreased
__________________________________ S0 heks have move ford 0 waore beeks

__________________________________ contack Lywre diseose

1 (a) Figure 1 shows the water cycle.

| process G|/

'
W 1

- &

water vapour rises
and condenses

water vapour rises
and condenses

transpiration

process H

rivers

Figure 1

(i) Name process G and process H.

process G ... P fCUIP'h:‘t\Qﬂ ....................................................
process H WﬂPmﬁOV\

(ii) What causes the water vapour to condense and form clouds?

the water vapour cools down
the water vapour heats up

the temperature of the water vapour stays the same

O 0O 0O %

A
B
C
D

the trees absorb more water
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(b) Water from rivers is treated before it is safe to drink.

Use words from the box to complete the sentences.

filtering fish heating

mud pathogens stirring

During water treatment, the solids in river water are removed by ﬁltMV\ﬂ .

Chlorine is then added to the water to kill PUW 2 TAS

(c) Figure 2 shows the Canary Islands.

Atlantic Ocean ‘
‘ Tenerife
<2 .G

Figure 2

ran Canaria

The Canary Islands do not have enough fresh water.

Describe how seawater can be turned into drinking water.

__________________ = Seo water Woted unbl st boile

~ Salt vewa NS n ligu'd and Steaw is
o Cooled & tondensed o wioke potable water
T dshllabonr prowss
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5 Figure 8 shows an area of nettle plants.

(Source: © stevemart/Shutterstock)

Figure 8

Grass does not grow among the nettles.

(a) Explain why grass does not grow where there are nettles.

'V\Ltt\LNwmes _______ M. matnents & wokes frem

Soi\, spac w\Soi,'&UM\&MthV\gYQSS _____________________
- T gress avoids growmg ntar petts b
reduee. ook  ben whan grawmwg
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(b) Figure 9 shows caterpillars eating nettle leaves.

(Source: © bbbb/Shutterstock)

Figure 9

A caterpillar has a body mass of 6.0 grams.
One week later, its body mass had increased to 7.5 grams.
Caterpillars convert 10% of food eaten into body mass.

(i) Calculate the mass of nettles that the caterpillar ate.

-?‘S'j '6.03 = l.gg

mass X (% = 1. g\ﬁ ,§ grams

Mass ~ ls:j
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(ii) Describe what happens to food eaten that is not converted into the body mass
of the caterpillar.

-(-oodukd(lcrmspmahm bbreloage
_some parw of- fvod wwh/gu t(d and

(c) Devise a method a scientist could use to investigate how temperature affects
nettle growth.

LT plcml: nttls In on ophmat wondrbboned
N and alvmosphune
T o davde  ng ks ko ngupS ulw/t, 3 ch
T omasure. wmcbal .lNug_lnt ofm_tt\u

‘applyd.c feremt tumporature to eadn group
WhtChh ntreoses In a et ntewol of S°C
~ = mupsuve fral gremn ekt hedg his aftor ek

B ond talewlate waean for euth wmperoture
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7 The increasing human population is affecting farming and the habitats of animals.
Figure 12 shows the human population of the UK from 1960 to 2018.

751

70

human 65
population
in millions 60

55—
50 | I | I 1 I I
1960 1970 1980 1990 2000 2010 2020 2030
year
Figure 12

(a) Extend the line to estimate the human population of the UK in 2030 if this trend continues.

:}f . million

(b) Food security means that a population has enough safe and healthy food.

Which of these would improve food security?

[J A increased reforestation
[] B increased animal farming
[l C increased human population

M D increased crop yield
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(c) A scientist tested three samples of different foods.

Figure 13 shows the results.

food result of adding refult 2 bo'.lm,g result of adding
T . with Benedict’s . z
sample iodine solution . Biuret solution
solution
E black blue blue
F brown orange purple
G brown orange purple
Figure 13

(i) Name the food group in sample E.

storch

(ii) Name the food groups in sample F.

Sugar , protein

(i) The emulsion test shows that food sample G contained fat.
Describe how fat is digested in the body.

- Tlipose emryme

result of
emulsion test

clear
clear

cloudy

- fat broken dousn mko faHy ocids and

g‘yw’
—inswall mkesbne
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*(d) Figure 14 shows a field of a crop in one area of Africa.
The crop cannot be eaten by people.

The crop is used to produce biofuel.

Figure 14

Describe the advantages and disadvantages of growing this crop to produce biofuel.

_______________________ - cmston\—Supply e Semt so v

_________________________________ on fosgi pacs
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8 (a) A studentwas investigating the populations of organisms in a garden.

Figure 15 shows the estimates of the number and biomass of some of the
organisms in the garden.

mean biomass of biomass of
organism number each organism population
in grams in grams
cabbages (plants) 80 70 5600
earthworms 620 34 ?
slugs 30 4.1 123
hedgehogs 1 620 620
squirrels 2 600 1200
Figure 15

(i) Calculate the biomass of the population of earthworms in the garden.

(Lo X >.U4 = 210%’3

(ii) Hedgehogs eat slugs and earthworms.
Slug pellets were used to kill the slugs.

Explain how killing the slugs would affect the population of earthworms in
this garden.
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(iii) Describe a method that could be used to estimate the population of slugs in
the garden.

_______________________ “Mark - velase - vecapbwre ALK
________________________ T tophwre o wrton wumber of Sluggs
________________________ T movk o label thawm which wan' t be lost ar
___________________________________ be nabbed off nor should be toxic or make thems
____________________________________ more hable to predabion  than relol hewr
_________________________ = recapture sawme nmumber ofter a wrttun bme
....................................... and caant how wany warked

= estwated ppulahion Site = tokal of 155 Sample X total( of 27¢ sawple
(b) Explain how cabbages, earthworms and squirrels contribute to the carbon cycle. d naded by humber
mariced chch

(c) State three ways the concentration of nitrates in soil can be increased.

R plant more plants  with podubes bo
2 plough the freld o acrote tW soil o
grawth of dnitrifymg bactenon
. amwnontum_mtent o 'morease.

of nitwfy: ng bactemon
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2 The animal shown in Figure 3 is a tick burrowing into the skin of a human.

© lanRedding/Shutterstock

Figure 3

(@) Use words from the box to complete the sentences.

enzymes

parasites

food herbivores

producers

prey

(i) The tick burrows into the skin to obtain C’DO d’

(i) When a tick burrows into human skin the tick benefits but the human is harmed.

(b) When skin is cut a blood clot forms.

This means that ticks are classed as Pams es

Which part of the blood starts the clotting process?

LTA
LB
X C
LIb

red blood cells
water
platelets

white blood cells
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(c) Figure 4 shows a bird called an oxpecker eating ticks that are living on a zebra.

© MartinMaritz/Shutterstock

Figure 4

(i) Name the type of relationship where both the oxpecker and the zebra benefit.

muhva |

(ii) Zebras eat grass.

Complete the food chain that includes zebras, ticks, oxpeckers and grass.

qross —| bra

— | bcks

oxpetkers

(d) Figure 5 shows the maximum numbers of oxpeckers observed on four types of mammal.

7 —_
6 —

. 5 7 |
maximum  , _
number of
oxpeckers 3

2 -
‘I -
0 T

i

giraffe white hippo zebra

rhino

Figure5
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(i) Describe the difference in the maximum number of oxpeckers on the
white rhino and on the hippo.

= much ngmxuMumﬂuMWo(—
NS 0N white vhwo  bthon on. h.!ppo__
= S‘ox,'w.u.rs -greoter, 3S'hmugrw|kcr

o FIERS tan porasite on SO meve oxpeckers


Clara

Clara

Clara

Clara

Clara

Clara

Clara

Clara

Clara

Clara

Clara

Clara


(b) Figure 7 shows fungus growing on strawberries.

The fungus is decomposing the strawberries.

© Catherine Eckert/Shutterstock

Figure 7
A scientist investigated the effect of temperature on the decomposition of strawberries.

The scientist spread fresh strawberries on six trays.
Each tray was kept at a different temperature.

After five days the scientist measured the area of fungus that had grown on each
tray of strawberries.

The results are shown in Figure 8.

temperature in °C  area of fungus after 5 days in cm?

5 8
10 25
15 36
20 48
25 60
30 72

Figure 8



(i) The mean rate of growth of fungus at 25°C was 12 cm? per day.

Calculate the mean rate of growth of fungus at 30°C.

Folomr
S'das/s

= 4.y

,,,,,, “"”L" . €m? per day

(i) State the effect of temperature on the growth of fungus on strawberries from
5°Cto 30°C.

gqrowsn of fwagus

(c) Decomposition of strawberries can be prevented by boiling the strawberries with
sugar to make jam.

(i) Enzymes in the fungus caused decomposition.

Explain how boiling stops the enzymes from working.

,,,,,,,,,,,, T vew high tamperabwe danatures  emzyms

chutha Shape of athwve sives so o \w\gzr
_(omwm Lc,mmtau/ o _substrate .

T no wmore . ontyme - Swbstrote prKaM{S fwvl
,,,,,,,,,,,,, SO VO vawve rewthwoaufs

(ii) Cells from a fungus can land on jam.

The sugar solution inside the jam is more concentrated than the sugar solution
inside the fungus cells.

State how osmosis causes the fungus cells to die.

~ woler potenbial w fw‘qm 8 greater I fumgu.s

- waker wm\uu\m wore out OF ﬁMguJ‘ wu
e water potcmr\aigmd;wtmo\ B

OSMOSIS O /\Anguf wlls shnwnk L lack water,
dq'mj
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4 A scientist investigated the distribution of invertebrates found in a garden.

(a) Figure 9 shows an invertebrate about to fall into a pitfall trap.

flat stone invertebrate

pebble
sand —

| soil
food —]

Figure 9

The steps the scientist used to set up the pitfall trap are shown below.
The steps are not in the correct order.

1. put some sand around the beaker

2. put a beaker, baited with food, in the hole

3. place a flat stone on pebbles over the beaker

4, check the pitfall trap each day

5.dig a hole in the garden

Complete the steps in the correct order, from left to right.

The first number has been written in for you.

s lal 0] 3 g
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(b) Figure 10 shows 30 invertebrates that the scientist collected.

)

R T e T
/e
%

key
beetle ' snail ant spider slug worm

Figure 10
(i) Complete the table by filling in the tally and number for the spiders and worms.

invertebrate tally number of invertebrates
ant .‘H\H\ [ | 6
beetle L THL 10
slug 1 2
snail 1l 3

| spider Mt Y
worm TR 4
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(ii) The scientist selected an invertebrate at random to observe it in more detail.
State the probability that the invertebrate selected is an ant.

Give your answer in its simplest form.

kotol= btWO+2€«3+S +4§ =23

Omt‘—’b
e -1 4

30 S R

(iii) State how the type of food used to bait the pitfall trap could affect the
number of different invertebrates caught.

&ffc/‘emb wvertcbrote feed on diffevent
h"q,u _____ o(' food 50 vawnying Stengtia o{' athm(h .
(c) The scientist also counted the number of snails in four Tm? areas of the garden.

The garden had a total area of 40 m2

Describe how the scientist can use this information to estimate the number of
snails in the garden.

- calenlote e waon wuwber of smavls
,,,,,,,, f,,lMu,lh,p\y Meon nwumber of- snarls

with 40 as an ¢sbmake,
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8.

(c) Figure 19 shows water lilies growing in a lake in Europe.

© lynn gladwell/123RF

Figure 19

<% (i) One water lily plant was brought from America 10 years ago and planted in the
lake shown in Figure 19.

Explain why this non-indigenous plant now covers the whole surface of the lake.

bympwwwyamt&r endS its roots mty water
TiE sprecds its pollun via mse ks sueh €S bees
o ond arund the lake where pluaty water Supply
. bhus _opbmal _endibien ﬁ/gmth
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(ii) Explain how the water lilies will affect the biodiversity of this lake.

= water lilies will take upw\ost-nuhneuts mlale
Wakes 50 other plonts antk grow so de
~ water lilves tver surfaw of lale, bloding sun.
~In_woter S0 b can: b protaryntingrise b vatike
ﬁaod so die .

- b\odmezrsu\\/ cturmses

10 Figure 24 shows the world human population from 1800 to 2015.

world 5
population
in billions 4

| I | I I
1800 1850 1900 1950 2000 2050

year

Figure 24
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(@) In 2015, 13% of the world human population were classified as malnourished.

Calculate, using Figure 24, how many people were classified as malnourished in 2015.

T billin X T\oéo_ = 0.91 billion

(b) Protein is an important nutrient in meat.

Describe the laboratory test for protein.

T Mol solubicn (atoning Prokcm
T odd bunet So\ubionn

(c) Figure 25 shows the mass of meat eaten in the world from 1980 to 2010.

300
250
200 A
mass of meat
eaten 1‘n thg‘ 150 4
world in millions
of tonnes 100 -
50
O I 1
1980 1990 2000 2010 2020
year
Figure 25

Calculate the rate of increase in the mass of meat eaten in the world from 2000 to 2010.

%9§ - 225

20\0 - 2000

= 5

S' _.. millions of tonnes per year
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(d) Figure 26 shows an energy pyramid.

H/ humans

cattle

plants

Figure 26

(i) Explain why the area labelled cattle is smaller than the area labelled plants

, 0% fruM pants._ .
LS are in tine higher tYDph\c qu(( ()-"“)
H/\uv\ P\anbs (Vv¢%) oy plunts ave pmder;s
and  cattlWs are pnvv\avs./___.tmxu_

= gy lost ofter entn brepuec ovel dmg Wss
Quailable for nuct brophre rel so swaan\ler

(i) The World Health Organisation uses this definition of food security.

When all people at all times have access to sufficient, safe, nutritious food to
maintain a healthy and active life’

Explain how a large increase in the mass of meat eaten will decrease food
security in the future.

- meat deesn' b combtan mmuch nutments thuws =
not nutvibious

= ~eatng  an. mweased mass OF meatalso lLeowes .
bl less meat w e fubare

T meals usimg weat i's also vot aluay_s sak Mtv
duua;es W an (omy with other nsks. .
- hona will decrease food. seumty ,,,,,,,,,,,,,,,,,,,,,,,,,,,,

TOTAL = 115 MARKS
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