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(those materials available publicly) and unpublished (those currently under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



(a) The graph shows the frequency of a characteristic found in a population of animals.

Frequency

v

Characteristic
Which type of selection would create this pattern?

O A allopatric selection
O B directional selection
X C disruptive selection

O D stabilising selection

(b) The Eurasian lynx is the largest native European cat species.

It was once widespread across Europe but is now restricted to small areas of
national parks.

Ex-situ and in-situ conservation measures were used in the 1970s to increase biodiversity.

* Lynx were bred in zoos and 10 were reintroduced into an area of protected
forest where the lynx had become extinct.

* Existing wild lynx were protected in an area of forest where they had not
become extinct.

In 2016 scientists estimated the population sizes and genetic biodiversity of the
lynx in these two areas of forest.

They found that the population and genetic biodiversity of the lynx in the area
where they had been reintroduced were much lower than in the protected area.



(i) State what is meant by the term biodiversity.

The number and variety of living organisms in o given region.

(ii) Explain why, in 2016, the genetic biodiversity of the lynx population in the area
where they had been reintroduced was much lower than in the protected area.

Oaly a small number of lynx were reintroduced into the areo of

in low genetic biodiversiry. |

(c) Explain the principles and issues associated with ex-situ conservation methods.

.on_increasing population numbers. Such methode also involve
educating the public_about the need for conservation. However, there
are ethical issues associated with ex-Situ methods. For example,
changes in animal behaviour (e-g. increased aggression, self-
mutilakon) have been observed in z00S. Deterioration of geneHc

_diversity and inbreeding is also a_problem although this can
be overcome using methods such as artificial insemination.
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In the fruit fly, Drosophila, the allele for normal wings (N) is dominant to the allele for
vestigial (small) wings (n).

The allele for red eyes (R) is dominant to the allele for sepia eyes (r).

In an investigation, students crossed homozygous parent flies. Flies with normal
wings and red eyes were crossed with flies with vestigial wings and sepia eyes.

All the F, offspring of this cross had normal wings and red eyes.

Flies from this F, generation were crossed and the phenotypes of their offspring
(F, generation) were counted.

The results for the F, generation are shown in the table.

Drosophila phenotype Number of Drosophila with each phenotype

normal wings and red eyes 885
normal wings and sepia eyes 322
vestigial wings and red eyes 286
vestigial wings and sepia eyes 107

The students thought that the genes for wing length and eye colour were on
different chromosomes.

(a) (i) State a null hypothesis for this investigation.

__No signisicant disrerence berween observed and expected numbers
Of OffSpring phenotypes.

(ii) A Chisquared test was carried out to test this hypothesis.

Complete the table.
Expected Observed Expected _ _en  (O-EZ
A ratio results (O) results (E) ©-E) (0 -E) E

normal wings 9 885 900 -15 229 0-25
and red eyes

normal wings 3 322 300 22 484 1.61
and sepia eyes

vestigial wings 3 286 300 -14 196 0.65
and red eyes

vestigial wings 1 107 100 7 49 0.49

and sepia eyes



(i) Calculate the value of Chi squared using the formula

=Y
1 =z:(OEE)

X2 =029 + 161 +0-65 +0-49 = 3.00

ANSWET oo e

(iv) The table shows some critical values of Chi squared at different degrees of
freedom.

Degrees of p value
freedom 0.900 0.500 0.100  0.050 0.010

1 0.016 0.455 2.706 3.841 6.635
2 0.211 1.386 4.605 5.991 9.210
3 0.584 2.366 6.251 7.815 11.345
= 1.064 3.357 7.779 9.488 13.277

Use this table to comment on the results of the investigation.

Probability o¢ 0°05, d¢ of 34 critical value is #:815. 3<7-815.
Ho is accepted. There is no signigicant digperence berween
_observed and expected numbers of offspring phenotypes.



*(b) In Drosophila, the allele for grey bodies (G) is dominant to the allele for
black bodies (g).

In a second investigation, students crossed homozygous parent flies. Flies with
normal wings and grey bodies were crossed with flies with vestigial wings and
black bodies.

All the F, offspring had normal wings and grey bodies.

Flies from this F, generation were crossed and the phenotypes of their offspring
(F, generation) were counted.

The results are shown in the table.

Number of Drosophila with

Drosophila phenotype each phenotype

normal wings and grey body 1105
normal wings and black body 85
vestigial wings and grey body 72
vestigial wings and black body 338

Explain the results of this second investigation.

Parent genorypes are NNGG and nngg. The Fi generarion are
_theregore all hererozygous , NnGg, with normal wings and grey
bodies. A ratio of 9:3:3] would be expected in the Fz generaton.
_However, this was not observed, with +he number of parental
phenotypes greater than recombinant phenotypes. This is likely due
to autosomal gene linkage, with genes far body colour and wing
Size located close together on the same aurosome. They are
unlikely to underga_recombination during meiosis S0 are inherited
together. _Members of the fi generation have one chromosome with
‘6N _and one with gn_so most gametes will have GN or gn allele
_combinationS . A low frequency of recombinant gametes are produced
as a resulk of crossing over during prophage | of meiosis in which
DNA is_exchanged between homologous chromesomes at chiasmata.



This. produces a small aumber of. gamews with_Ng and ng alele .

___n__o_rm_ol,__wm_g_,_._bl_a_ck____bodu_e_d_._q_nd_.____v__esh__g_u_q_\_____wl_ag_.,___g_re_y__._bod_u_ed._____._________._____.__,___
_Drosgphila.- A greater number of normal wing, grey bodied
Drosophila. are observed than vestigial wing, black bodied due to
the dominant GN alleles which override gn. .

The photograph shows a maize cob with smooth, wrinkled and different coloured grains.
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The shape and colour of maize grains are controlled by two unlinked genes.
The allele for smooth seeds (A) is dominant to the allele for wrinkled seeds (a).
The allele for purple seeds (B) is dominant to the allele for yellow seeds (b).

(a) State all the possible genotypes of a smooth, purple grain.

AABB, AaBB, AABb,AaBD



(b) Two maize plants, grown from grains that were both wrinkled and purple, were
cross-pollinated.

In the F, generation, some grains were wrinkled and purple and some were
wrinkled and yellow.

Which of the following shows the genotypes of the parent plants?

AaBb x AaBb
aaBB x aaBB
AABb x AABB

X 0O 0O 0O
O Nn @ P

aaBb x aaBb

(c) A student cross-pollinated a maize plant grown from a smooth, purple grain
(heterozygous for both pairs of alleles) with a maize plant grown from a wrinkled,
yellow grain.

Using a genetic diagram, determine the probability that this cross will produce
grains that are wrinkled and purple.

Parental phenotypes Smooth purple  Wrinkled gellow
Parental genoHypeg AaBb aobb
Gametes AB,Ab,aB; ab ab

Fi OfFSPring:

AB Ab | aB ab
ab |AaBb |Aabb |aaBb | aabb

Lo\

smooth  Wrinkled  wninkled

Smooth purple yeiow
ellow
p?fgf ¢ %SK 26 297

Answer ... 25./' S



Cystic fibrosis is a recessive inherited condition where the cells in the lungs produce
sticky mucus. This mucus builds up in the airways, causing breathlessness and chest
infections.

People with cystic fibrosis often need treatments such as physiotherapy and
antibiotics.

(a) The incidence of babies born with cystic fibrosis in Australiais 1 in 2500.

Use the Hardy Weinberg equation, p? + 2pq + g? = 1, to calculate the percentage
of Australians who are carriers of cystic fibrosis.

9% = V3500 = 0-0004

q = /o000y =002
P=1-q =(-002=0498
2pq = 2x0-02x0-98 = 0-0392
0-03472 x 100 = 3-92/

Answer . 3 .qz N



(b) A woman is a carrier of the cystic fibrosis allele. Her partner does not have cystic

fibrosis and is not a carrier.

Use a genetic cross to determine the probability of this woman producing a child

who is also a carrier.

Parental genotypes

Gametes

£ genotypeg :

?

Cc

©e ©©

C

d

CcC

C

& 50Y. Cc carriers
bO7 GC normal

CC

CC

Ce

Cc

Probability 50 '/-
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Some health disorders, such as sickle cell anaemia, have a genetic basis.

People who are at risk of these disorders can be identified using genetic tests.
Hospital managers need to predict the future cost of treating people with health disorders.

It has been claimed that the Hardy-Weinberg equation (p+g=1orp’+2pg+q*=1)
could be used to predict the number of people who would need treatment for health

disorders.

Discuss the validity of this claim.

The Hardy-Weinberg equation assumes that the frequency of alleles
femaing constant , P+q =1, where p is the frequency of the dominant
allele and q (S the frequency of the recessive allele. It also assumes
thar the grequency of genotypes Srays constant, p* + 2pq +qt =1,

frequency of heterozygous and g2 is the frequency of homozygous
recessive. With the knowledge of dominant and recessive alleles,
hhospital managers could predict the number of people who may
need Heatment for purely genetic disorders. However; not all or
_the priaciple’s _assumptionS will be met. The HW principle assumes
no _new mutakions , no_immigration or emigraton , no _natural selection
for or against alleles, a large population and random mating.
Assumptions Such as no migrakion will not hold in the mayjority of
human populations. Moreover, populations differ in Size, and in
_small countries gor example, genetic drift will have an effect. Thus,
“uge of the HW principle iS not valid. Additionally, although sickle
_cell_anaemia has a genetic basis, other health disorders Such as.
‘heart disease and various types of cancers do not solely depend
on_geneticg- Other lifestyle factors may be involved e-9. Smoking
increases the risk of lung cancer Thus the HW principle cannot



‘accurately predict the occurrence of such disorders. Various other
problems _are assaciated with genetic testing. For example it iS
cosHy and nat all individuals will agree to having a geferic test-

TOTAL FOR TEST = 43 MARKS



