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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(those materials available publicly) and unpublished (those currently under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
Natural selection can lead to adaptations in organisms

(@) Explain how evolution can occur through natural selection.

A variety of o onotypes existin a population as aresult of
mutanons. An environm ental change occurs and as a result
1L sULEN Oh pre ssure changes- The in dividuals tnat
possess adv antd geous charactorisics mml*g%fasm'wtmd
reproouc, passing on me advanto geous allees 10 meir
off spring- Qver time , the frequ ency of aleles nne

pOPUIATI ON ChA NGES s since. the offspring Jhch iherk He
oA\/QI\bﬂQOU\S alleles wlk be more l;,kelj to survive
than atheks.

(b) (i) Which of the following is an example of a behavioural adaptation?

A courtship display in sticklebacks

X

0 B litter size in pigs

L1 C number of Drosophila eqgs that hatch
.

D polien production in sycamore trees

(i) Which of the following is an example of anatomical adaptation?

L1 A analarm call by a song thrush

] B dominance behaviour in dairy cattle
X C limb structure in primates

L1 D water potential in root hair cells





(iii) Which of the following is an example of physiological adaptation?
(1)

O A increased number of stomata on leaf upper surface in a water lily
B production of venom by a snake
[0 € reduction of leaves to spines in a cactus

0 D salmon swimming upstream to mate

() Natural selection can lead to speciation.
(i) Which information about a new organism would to lead to it being dassified
as a new species?
(1)
0 A anatomical differences
] B behavioural differences
0 € genetic differences
X D inability to produce fertile offspring with similar species

(i) Give one method that a scientist might use to inform the scientific community

about the discovery of a new species.
(1)

~publish e inform amonin astentfic journal




(d) Compare and contrast allopatric and sympatric spedation.

Allop tric spad ot on OCCUrS b ofw N populations of
Of ganims VING |n diff ers geographicdl 10comons whereas
symp atric JpoU G0N DCUCS inTAL same areot. Allopatric
Sp-0 O 0N IS ar esult of geograpnical isolation i-¢. when a
pOpULGRON b oLOMeSs Separattd by a pnysical barner such as
0-riVeror MOURTain range, whertds  symp ofric spey aron
occurs ol 10 bonavi OUrDL, ecold gical ertenap gral isolafion:
nboth cases, there is no. gene Fflow b 0w 20N
organisms and 0 guertme, genetlC ddferences
acummuldit INfe populations- 1N bt fypes of speu anon
reproducive soLat'on OCurs.





2 Minke whales, killer whales and dolphins are all cetaceans.
These animals are different species that all belong to the order Cetacea.
(a) The five-kingdom model of classification is hierarchical.
Part of this hierarchy is: kingdom

phylum
dlass
family
genus

Where in this hierarchy should the order Cetacea appear?
n

CJ A between kingdom and phylum
[0 B between phylum and class
X| € between class and family
] D between family and genus

(b) Cetaceans evolved between 55 and 60 million years ago.
Their closest living relatives are thought to be pigs and cows.

The diagram shows the evolutionary relationship between minke whales,
dolphins, pigs and cows.

pigs

common ancestor ———
dolphins

minke whales




Analyse the diagram to explain the avolutionary relationship between these four animals.

Dolphins and Minke whales arems most closdly recdt ed as thay
evalved From m e most re ceat ommon andstor. Cows are mor e
sy reddkd to dolphins ond whats taan pigs, asmey
shart o comm on anCeSOr Wi the  Cetace ans- Al four aninadls
oM ¢ fronOne common ancestor buthdive belome soparatt
speu s dueto reproducrive isolation ancl  sp2u anon,so nave
accummulaked diferent allows over tme - polphins and Minke
whates arefae most clos Uy related belquse tney are poa marine
ML VLOULS.

(©) The Venn diagram shows unique and shared gene families in the genomes of
minke whales, dolphins, pigs and cows

i o |

minke whale 200 —~._ COwW
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N
do lchm O ;”  Pig
' 0 =)
J
@ /

v

Calculate the percentage of a dolphin's gene families that are shared with the minke whale

HIM>)< 00 = 33-25524-
673

Answer K X ) g =





(d) A wholphin is an extremely rare hybrid animal born from the mating of a
female dolphin and a male killer whale

Kekaimalu was a wholphin born in the United States in 1985. Kekaimalu was
mated with a dolphin and on three occasions gave birth to live offspring

Explain how this case study illustrates the imitations of the definition of a species.

R Spadies is defined as a group of or ganisms wia shuiiar
th OF 0.0r orisl s fnat can interbred 1o produce tertile of spring .
Eventinougn dolphins and whales are diff srent spedes, mey
can st int erbread to produce fertile of spring (o wholphin,
whhith an give bipfA o Ve of spring ds seen win
Keleamalu).



(a) Explain the difference between biodiversity within a habitat and biodiversity
within a spedies.

Biodiversify wnin _a-hab ot involues olif erent speues
Wi diff erent ch&roict oristics iving in faesame ared., but can aiso
incucle dif orencts betw eeh Of ganims of ine sane speues,
whereas blodiversiy winin aspauies involues genesic,
srrudural_and b2havoural odHeren (es bow 0un of § anisms wich
can interbreed 10 produce fertie of spring, but whica don't nave
10 b lving inthe same habitat -

(b) Biodiversity can be measured by calculating an index of diversity.

The following data were collected from a freshwater pond in England.

Species Number of individuals (n) n! n- l)

Mayfly nymph 80 €320
Freshwater shrimp 23 goc
Freshwater hoglouse 14 | zl
Beetle larvae 9 _-12

(i) Galculate the index of diversity (D) for this pond. mta‘ = 708 0

Use the formula

NN-T1)
D=t
Enn-1)

) = R6(125) - 2.2
7030

Answer 2 . Q 2



(i) A pond in a different area had a lower index of diversity.

Explain how the composition of this second community could have resulted
in this lower index of diversity.

Tnere are more similartes botwopn th € or ganisms intnis

socond _coMmunfiy winich couldbe due o a fewer number
of Qlif erelL speties and /or 0 lowar numaber of

oL iferent niches whidn canbe explorted:



¢) Discuss the use of in-sitv and ex-situ methods in the conservation of endangered species

ln-sitw conservation  means the conservation

of eco{_ljsjcems andk vecovery e ‘aopulah'or\s c{r
species u. thar natwok  hobitdts.
Ex- stw conservation s Hhe
outside thew nakuwal hdbitals.
In-sttw methods involve +he JesgnafionIManﬂeM¢¢
.ol\d mor\i"lor'lt\ﬂ 6? spec'tES \Jf\';rt —W\QA’ ore .o.r\cour\":erei.
Fov example, protecked areas (Nherz endargered  species exist naturallj-
Ex-sttu  methods  ingdve samflmj,)crc\ncfer and
5‘:omge A  species From the -tmﬂch area.- For
qum‘ale, botanic 3qrdet\s, -z_oo/ livestocR parks , seed
storage.-
n— Si'\:“ methods (ij' I\Ok(ONJ\\ 9arks ) wildhfe Scmc'kuxleS)
dlow arnmals +o .f\ourisk in thow noural kq‘oi‘lfcit/{ood
dnainand gwes them more mololli‘ly-
Ex- sty melhods, on the othar hand, offor  anmals
less moBlHﬂ as & s smaler i area: However, &
provides protection 46 endangered Species  against predators
wifovowrable  dinate condikions and proper su{)ervislonaml
—Food. is provided.

censervakion of Species





4

Gel electrophoresis is used to separate biological molecules such as proteins.

(a) Explain how gel electrophoresis separates molecules.

Weus are made ntne agarose gel ond the dif erent
mole(yles areputin gach wall- A current jsturned on and
neganvely charged molecules e-g. DNA move mwards the
andde: A UV Fgntis tumed on and current turne d of dnd

ollfrent b ands show pp On Tine ged as oliff grent molelu fes
ravel diforent olistonws along the get- Lerger rmolecules
move o Shorker distance.
(b) Proteomics is the study of proteins that are produced in different species.

Scientists used gel electrophoresis to separate muscle proteins from five species
of fish and from a pure protein sampie.

The photograph shows the results of a gel separation of proteins from these fish
and from the pure protein sample.

<
-,
=
&






(i) Protein molecules in solution do not separate as easily as DNA fragments.

Explain how protein molecules in solution must be treated so that they can be
separated by gel electrophoresis.

fhe protun mole(ules mustbe mixed wiia protease
enzymes 10 oli qest [br eak elown e proting jinto
smaller omponents which (anbpe separated ohfne
dgarose gol-

(i) Analyse the information shown in the photograph to explain how this banding

pattern can be used to confirm that these are separate species of fish

Each sp eves has adif erent panding patern
medning they all have dif erent mustle protens -
The greatest numb er of sineilares in bandin g
pOfrerns ore betwen tout and salmon asthe
or OFUN - MmoleCules in boma moved similar dist anas
albng ML gol- The greater thenumbper of
bands TMat movedfinl same wngn along e gal
of wo oliferent speues, fnemore closdy peLated
ey are andso have amore re@nt common
ah@sor.  Salmon and frout have § hands
incommon and aliftne bands are atso simil ar thitkness
(vary thitk) so many of the muscle proteins are

e soame -



(iii) Give a reason why pure protein samples were included in the gel.

To Cof'\P‘Jure ‘H\E pue grdtelir_\scuwple with

(iv) The bands in the photograph vary in thickness.

State what the thickness of the bands indicates.

Ane fadllen ess siaow s e numbor of molecules of that
farﬂ ular.Mmuscle. promn G’J\Q | W‘\O“’\'\: PFO'lfem}





(c) The table shows the number of bands each fish has in common with the other species.

Species Shark Salmon Trout Catfish Sturgeon

Shark 8 7. 2 2 2
Salmon 10 10 5 3
Trout | 13 5 B
Catfish 10 2
Sturgeon | 12

Analyse the data to complete the diagram showing the evolutionary relationships
between these species of fish.

shark S‘HM'Q eon catfsh frout  salmon

TOTAL FOR TEST = 45 MARKS



