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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(those materials available publicly) and unpublished (those currently under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 Short sequences of nucleotides are being developed as potential drugs.
They act by binding to selected sites on DNA or RNA molecules and prevent the
synthesis of a specific protein associated with a disease.
Two types of drug to treat genetic disorders are:
* antisense drugs, which are RNA nudeotides that bind to mRNA

« triplex drugs, which are DNA nucleotides that bind to DNA forming a
three-stranded helix.

(a) () The type of bonds that hold the two strands of a DNA molecule together in a
double helix are

(1)
A glycosidic bonds

B hydrogen bonds
C phosphodiester bonds
D peptide bonds
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(ii) Antisense drugs inhibit protein synthesis by interfering with

A protein folding
B replication

)

O

C transcription
D translation
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(i) Triplex drugs inhibit protein synthesis by interfering with
0 A protein folding "
B replication
C transcription
D translation
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(b) The table shows the sequence of bases in part of an mRNA molecule.
Complete the table to show the base sequence of each of the following:
(i) the corresponding coding strand of DNA that produced this mRNA sequence

(1)
(i) the base sequence of an antisense drug that will bind to this mRNA.
(1)
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(iii) State the number of amino acids that would be coded for by the part of
mRNA shown in this table.
(1)
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{(c) Which of the following statements is true for the total number of bases in a
double-stranded DNA molecule?
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Enzymes are involved in a wide range of metabolic reactions.

(a) The diagram represents the structure of a maltose molecule.
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Draw a diagram to show the hydrolysis of maltose.
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(b) Catalase is an enzyme found in potato cells.

It catalyses the breakdown of hydrogen peroxide.

catalase
hydrogen peroxide » water + oxygen

In an investigation, cylinders of potato were cut with a cork borer.

The cylinders were then sliced into discs with the same thickness and put into a
small beaker containing 50 cm?® of hydrogen peroxide.

The mass of the beaker and its contents was recorded over a period of 15 minutes.
The graph shows the results of the experiment.

100

99

Mass of contents
of beaker as

percentage of 97 4

initial mass

95 1 T
0 5 10 15

Time / minutes

Explain the relationship shown in the graph.

s e rtacion bemwoen ataldse and hyarogen
peroxcde proceds , e masiof e ontents of the
beaker olecreases potw een 0 and 4 minutts by 3-1% hecause me
1,0, isbroken downin water and okygen ,whithis o
gas, and sof escapesfroMme bodker and 0 1NL MASS of ting contents
infhe peaker olecreases. Rt Y minutes e mdss stops olecreasng
because the readion has ended . This ishecause all of
the 1,0, molecules (sub strate) haveb oon broken down by
the catatase enzyme...









(c) Explain how a gene mutation can prevent the production of catalase in
potato cells.

A gene mutadon could be fne oed etion, insertion or subshtumion
of 0_DNA base which would chonge the DA ¥ipleds th at
code for protuns (i-e. catawse). This would result in a
dif erent mRNA molecle boing made during transcripion,

whitlh would result in a different aminoadd sequence
made during fransiadon . This would change the  hyorogen
and disulphicle bonds o e protin woutd haue diferent
2° and 3°_ struciures,_changingine shape of ne_active
Sttand LAVING the enzymL infunchonal.
The dif erent base sQq U ence could also result in asmop
doN , st for e pred ertng translafion.



3 The diagram shows the tertiary structure of a molecule of the enzyme RNase.
X

oo disulphide bond
(a) (i) Which chemical group is found at position X?
XI A amino
£ B carboxyl
0 C hydroxyl
0 D nitrate

(i) Give the meaning of the term tertiary structure of a protein.

the 3D foldmgof tne secondary stuorure of the profun,
Wi new hydrogen,ionic dnd odisulphide bonds
formed buwapn R groups



Polyphenol oxidase is an enzyme found in many plant cells.
This enzyme catalyses the following reaction

monophenol + oxygen .+ quinone
(colourless) (brown)

This reaction causes cut fruit to turn brown when exposed to air.

(a) A student carried out an investigation into the rate at which grape juice
produced quinone.

The graph shows the results of this investigation.
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(1) Calculate the initial rate of this reaction.
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(i) Explain why adding citric acid to cut fruit reduces the rate at which the fruit
turns brown.

e citric aud jowers me pA which afeds
the hydrogenand ©nic bohds in e enzyme,
aurtfore changing e snape of e achve steof
the enzyme 5o tae monophenol (subswate) no longer
fits_into e achve site

(iii) The diagram shows the structures of monophenol and a molecule called tropolone.

Tropolone can be added to grape juice to slow the rate at which the juice turns brown.

OH
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monophenol tropolone

Explain how tropolone affects the rate at which the grape juice turns brown.

tropolone has o simiar srucure b monhophensl
and sobinds omp etrifiyely t0tne aciye site of
polyph enol oxidase, finerefore jnhipiing e
binding of monophendl and decreasing the cate
f proouochon of quinone .











(b) Plant breeders have developed a grape variety that produces inactive polyphenol oxidase.
The bonding in this enzyme is changed and this prevents the juice from turning brown.

(i) Which of the following bonds are used to form the tertiary structure of enzymes?

hydrogen, glycosidic and ester
hydrogen, ionic and disulfide

ionic, glycosidic and disulfide

0o x O
O N @ »

ionic, disulfide and ester

(i) The base sequence of this polyphenol oxidase gene is different in this grape variety.

Explain how this leads to the production of inactive enzyme.

The (hange intae base sed uence of tn¢ DNA leads 1o a
daange intne mRNA codons peing made during transcripion.
This would rosult in a diferent aminoadd sequence
made durng frangoton . This would dhange the hydrogen
and disulphiole bonds o e protin woutd have diferent
2" and 3° sruuures , changing e shape of the active
it tand LAVING the enzyme infunchonal ds i can no

lon ger bind 10 e substrate.



Pond skaters are insects. They can move on the surface of water due to the high
surface tension of water.

The photograph shows four pond skaters on the surface of water.

(a) Explain how the properties of water molecules result in surface tension.

Water molecules are polar botause e eddCons n ihe
covalent bonds arecloser ®tn e oxygentnan tne hydrogens,
making oxygen - and 1 ¢t. This allows water
mole cules toform hydrog en bonds bw gbn e
mole(uies , moking water ohesive, meaning me
woter moleules siick fogemer . This causes anet
anward force towards tae irquid, whith resists me
br earageof e surface.



(b) The graph shows the effect of temperature on the surface tension of water.
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A pond skater has a mass of 0.02g and has a length of 20 mm in contact with the
surface of the water.

The force that this pond skater exerts on the surface of the water can be
calculated using the equation:

force in newtons = mass in kilograms x 9.8

(i) Calculate the force exerted by the pond skater for each millimetre length of
contact with the surface of the water.

Give your answer in standard form.

F= 002 yo.3-=20
1500

F= 1.de X1 =20

F= 93X 1°¢ Nmm!

pnswer 4.8 %[07 N mm’





(ii) This pond skater can stay on the surface of water even on a hot day in summer.

Use your calculated value and the graph to explain why this pond skater can
stay on the surface of water.

The surface tension (s above 0.07 Nm™ on a warm day,
which is gregter thante force eXert edpy the
pond skater. Eyentt thetemp eromure was greater
tnan IS°C, e surface tension of the water weuld
stil{ be greatrer than the forcg ex erted py tne pond
Skater.



Glycerol molecules and fatty acid molecules are used in the synthesis of cell
membranes.

The diagram shows a molecule of glycerol and a molecule of a fatty acid.
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(a) Which of the following describes the reaction when these two molecules are
joined together?

A condensation reaction forming an ester bond

[0 B condensation reaction forming a glycosidic bond

O € hydrolysis reaction forming an ester bond

O D hydrolysis reaction forming a glycosidic bond

(1)



(b) This graph was sketched by a student to show how membrane fluidity changes
with temperature.
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(i) Describe the relationship between membrane fluidity and temperature as
shown by this graph.

o AStemperature in(reases, paembrant fluldity also
increases. The greatest increase jn Auicity is seen
Auring the chahge bom ana solid -Lke state and ol quid -Uke
state -



(i) The student found two graphs about the structure of lipids and their melting
points.
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The student stated that membrane fluidity depends on the fatty acids present.

Analyse the data in these two graphs and the sketched graph to comment on
this statement.

Unsatrated fatiy adds have alower mutng point tan
saturoted fatty acids. For saturated fatty a.c:ds SMCHIQf menumb or of
carbon atoms., pae lower tne meltting point. .. A nincrease
infne numb or of doubie ponds (ow rs e Me,m'r\g pOint in satuvated
Tty acids. Thertfore, membranes wnfewer saturated faty
nods and double honds have alow or muting point
and are more fuid at (ow ortem peratires.
flow euer, fnere areno temp gy atur e values on the
flurdiy graph, 5o 00 definit e ondusions can ba made-

































