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(those materials available publicly) and unpublished (those currently under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



The diagram shows the ultrastructure of an animal cell.

Magpnification x9000

(@) (i) The structure labelled R on the diagram represents a
0 A chloroplast
0 B lysosome
Kl € mitochondrion

0 D ribosome

(ii) The structure labelled Q on the diagram represents the

0 A cell surface membrane

B B nuclear envelope

O C€ rough endoplasmic reticulum
O D smooth endoplasmic reticulum

(iii) Calculate the actual diameter of the structure labelled U.

M0ge size= 0.9m = §mm

l acual Size= 3 = 0000888 o 1.9 %107 mm

W 4000



(iv) Describe how the structures labelled P, S and T are involved in the production
and secretion of molecules from this cell.

P, ME rough endoplasmic reficulum, is where translaton takes
pLace , which resutts inthe produchon of protedns. These protuhs are
enclos edk in yesicles wiith mentravel o S, tne Golg apparatus.
e golgi apparatus modifies, sorts and packages  protns
made intae rouyh endoplasmic rexiculum ond makes glycoprotuns
and glycolipids.  Tese ar efh en packa gedinto
socrotory vesicles (), which travel fofnecel
SUrface membrane and are secrered out of tne cell bg
eX0Cy tosis (by fne vesities fusing wilame col
surface. membrane)-



(b) Which row in the table is correct for structures found in animal cells and
prokaryotic cells?

Nucleolus Plasmid Ribosome
Animal Prokaryotic Animal Prokaryotic Animal Prokaryotic
cell cell cell cell cell cell
COA v X v v v v
B X v v v X v
C v X X v v v
b v X v X

(c) Explain why it is possible to see the detailed structure of a prokaryotic cell with an
electron microscope but not with a light microscope.

_QLeUr(ON MICrOscopes have Q. higher magnitication and
resolunon and S0 snaall organules uch as
rbosomes. canbe seen



Adult female cabbage aphids (Brevicoryne brassicae) undergo either asexual
reproduction or sexual reproduction depending on the time of year.

The photograph shows some cabbage aphids on a cabbage leaf.

Source: © Denis Crawford/Alamy Stock Photo

Some of the boxes in the diagram show the number of chromosomes present in a
single cell from a particular stage of each of the alternative methods of reproduction.

Juvenile

I

Asexual reproduction
in spring and summer

= Adu ol I8 s

Eggs Sexual reproduction in

3 autumn and winter
Fertilisation /

Sperm €+——— Adult male

S 16

(a) (i) Complete the empty boxes in the diagram to show the number of
chromosomes present in a single cell at that stage of reproduction.

(i) Label the arrows on the diagram with the letter M to show where meiosis
takes place.



(b) Explain why a juvenile aphid is genetically identical to its parent.

ajuuenile apnid is produced by mitoss (asexual
reproducton) which products wo g enenally
tdentical cells #o0M aparent cell- There jsho
re(ombinaion orind gpond ent asortmant of (nronosomes
S0t L QoRBAC informa ol on rem ains the same, and
ther ¢ is no genetic varcaton.

(c) (i) Complete the table with a v’ or X to compare the events during mitosis and
meiosis. The first row in the table has been completed for you.

Event Mitosis Meiosis| Meiosis Il

chromosomes shorten and thicken v X

v X
v/ X
VAR
x

homologous chromosomes pair together

crossing over can cause genetic variation

X
X
homologous chromosomes separate X
sister chromatids separate \/



(i) Which of the following increases the number of different alleles in a population?
(1)

J A crossing over
X B gene mutation
O € independent assortment of chromosomes during nuclear division

O D random fusion of gametes



3

Male fertility can be determined by a number of different factors.

(a) Describe the process of spermatogenesis.

The diptoid primor didl germ celis divide souordl mes by
M0 Sis 4o for M diploid sperm arogonid- The sperm atogid
grow WO UT fur ther dlivisionto form. grimary sperman cytes.
The pripary sperm atocytts und ergo meio sis |1 forn
secondary spermatpcytes- AL seondary spermatocy s
undergo aAL seond muohic divisionfo form _haplord spermonds
The sparmatids taen grow and dif erentiate 1o form

sp-ermatozod( wihith hawve d 109 eium , arospme. gIC ).

(b) The mean volume of the semen produced by a male ejaculation is 3.4cm
This contains a mean concentration of 17000 sperm mm~.

Calculate the mean total number of sperm in a single ejaculation.

Give your answer in standard form.

3

m 24’ = 3400 mm*

| ¥I000

v, auMber of sperm = CXV

m = 17000 ¥ 3400
= 57300000

Answer 573 X lo ’



(c) The distance from the point of ejaculation in the vagina to the upper end of the
fallopian tube (where fertilisation takes place) is 19cm.

Some sperm travel this distance in three hours.

Calculate the mean speed of these sperm in cmmin™.
(1)

14 - 0.10555..

answer 0106 cnamin™

(d) Male fertility can be estimated using scales that take into account the number of
sperm, their mobility and the percentage with a normal ‘head’
To calculate male fertility using these scales:

® draw a straight line between the observed number of sperm (scale A) and the
percentage of sperm motile after 2 hours (scale C)

* from the intersection of this line with scale B, draw another straight line to
scale E (the percentage of normal-headed sperm)

® the point where this second line crosses scale D (the fertility index), provides a
relative assessment of fertility.

A B C D E
over 88
over 80 — over 55 80 1 fertile 84
65 - - 50 so- |{f™ - 80
4 25 - ;
= possibly
55 _g 45 - . ’ fertile 78
E 10
= 35 5 -
45 4 E 30 - - 76
:% 25 - 1- under 70
ol z 0.5 - infertile normal-headed
E sperm / %
= 20 +
25 =
E 15- o1
15 = fertility
£ index
under 10 Z under 10
observed number of motile sperm after

sperm / millions cm3 2 hours / %



(i) Estimate the fertility of a man who produces a semen sample with:
® 25 million sperm percm?®
® 35% of which are motile after 2 hours and

® 849% of which have normal heads.

Answer 08

(ii) Deduce why fertilisation is unlikely to occur if there are 5 million spermatozoa
per cm®.

e ferly index would bo < 0.1



in 2014 there was an Ebola virus outbreak in West Africa.

(3a) Which of the following viruses contains RNA and the enzyme reverse transcriptase?

A Ebola virus

X B human immunodeficiency virus (HIV)
J C J(lambda) phage

D tobacco mosaic virus

(b) Ebola virus begins its lytic cycle soon after the infection of body cells.

(i) Describe the lytic cycle of a virus.

the DNA of the virus isins erted nto tine cyto plasm . of

e host call , andte DNA replcatts independ ey of e
hoit Cell, using e nost cel s madainery such as riposomes and
GOl G ApParatus. When there is ala rge AUmbor of Virus

particles gae host cell wses and AR Vs paviicles are redeased.

(i) Some doctors believe that the Ebola virus may undergo latency within body cells.

State what is meant by the term latency.

lat ency is e ablity of avirus 1o Ire.dorm ant infne
nost org anusm's cells wiaout rapn‘caﬂhg s gonenc materal
O produding new virus particles; no symptoms ar e produced.



(©) An experimental drug called Zmapp was used to treat patients during this
outbreak of Ebola virus.

Patients with Ebola virus were randomily split into two groups.
Both groups received standard medical treatment
One group was also given Zmappondays 1,3 and 5.

Some of the patients suffered severe side effects after treatment with Zmapp and
required additional medical care.

The results are shown in the table

Number of patients surviving Number of patients with
Day severe side effects after
Without Zmapp With Zmapp treatment with Zmapp on
days1,3and 5
1 35 36 11
2 32 33
3 31 31 7
4 30 29
5 29 28 3
6 26 28
7 23 28
8 22 28
9 22 28

Analyse the data to assess the effectiveness of Zmapp to treat patients with Ebola virus.

ZMmapp Seams Pbe inefecive attreating patonts wih
Ebolavirus as atotdlof 2l patenis treated win Zmopp
had severe side fears- pnday 4,30.6+ of
patients trear ed wih Zmapp had sevore side ¢feus,
whiCh is atarge proportonof the group. tloweyer on oay
5, Only 107 hod severe side efedds , whith indicates
thatthe ~achon 10 Zmapp decreases wila 2ach addmonal
dose .



A karyotype shows the chromosomes found in the cells of an individual.
The photograph shows a karyotype from a child with a genetic condition.

< O
l( I l( e })

Il o ow u t‘g
wowowow )

21 22 X

(Source: © Dept. of Clinical Cytogenetics, Addenbrookes Hospital/ Science Photo Library)

(@) () Which of the following identifies the genetic condition shown in the photograph?
(1)
0 A Down's syndrome due to monosomy

[0 B Down's syndrome due to polysomy

X € Tumer's syndrome due to monosomy
0 D Tumer’s syndrome due to polysomy

(i) Which process would have caused the genetic condition shown by this karyotype?
(1)
[0 A baseinsertion

base substitution

non-disjunction
translocation

O X O
© N



(b) The photograph shows cells in different stages of mitosis.

tolphdse X

{Source: © STEVE GSCHMEISSNER/ Science Photo Library)

(i) Which of the following correctly identifies the stages shown in the

photograph?
w X ¥ z
X A anaphase telophase prophase metaphase
[ B anaphase prophase telophase metaphase
] cC prophase anaphase metaphase telophase

o telophase metaphase anaphase prophase



(i) Colchicine is a chemical that inhibits mitosis.
A student investigated the effect of colchicine on mitosis

Two sets of genetically identical cells were grown in culture. Colchicine was
added to one culture of cells but not to the other culture of cells.

Six hours after treatment, the mean percentages of cells in each stage of
mitosis were determined

The results are shown in the table.

Mean percentage of cells in stage + Standard Deviation

Mitosis

snge cells cultured without colchicine cells cultured with colchicine
interphase 848+ 42 828 +3.2
prophase 102 +£22 163 +13.1
metaphase 18 +04 08 +0.2
anaphase 18 £+0.2 07 £0.1
telophase 14 +03 04 +0.1

Analyse the data to comment on how colchicine affects mitosis.

Colchtcine dpesn't soemio afecr inttrphase of
mA0SIS AsMmereare rougnly e same /- of lis in
bofin groups infhe inttrphase stage andm e standard
dLViations overlap. oW ewer, faere isasi gnicanty
bw er aumb erof @IS in MLtaphase, andphase and lophase
inAL_group A edt g wtha_ colchicing, whith suggm’umat
ol (hiCtine affects e for mation of spindie fibres by me
cehtrioles WnLCh Ore respohsiblefor arrahging Me chromosomes
at ML eguator of tae cell and then separathg ancd moving
tne sist er dar omatios 1o opposte poles of the cell. Thereare 4+
(ess cells in meraphase infhe cultured group, A4.17
less inanaphose and 47 jess i telophase. Therefore
olchiciNe inhibits mrosis and so cells TOTAL FOR TEST = 46 MARKS
cannot dwvide-



