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Teacher’s Introduction

This pack contains four practice Paper 3s for the AQA A Level Biology specification (7402, first teaching
September 2015). The papers and corresponding mark schemes in this pack are modelled on the sample
assessment material provided by the board.

A Level Biology Paper 1 covers:
iologi
e  Module 1: Biological molecules

Module 2: Cells Alwa\(s check the‘ exam bqard
website for new information,
including changes to the
specification and sample
assessment material.

[ ]
e  Module 3: Organisms exchange substances with their environment

e Module 4: Genetic information, variation and relationships between
organisms

A Level Biology Paper 2 covers:

e  Module 5: Energy transfers in and between organisms.

e  Module 6: Organisms respond to changes in their internal and external environment
e  Module 7: Genetics, populations, evolutions and ecosystems

e Module 8: The control of gene expression

A Level Biology Paper 3 covers all modules, with an emphasis on practical skills, data analysis and scientific
methodology.

These papers are designed so they can be used as either mock examinations or revision activities. In structure,
the mark scheme resembles those produced by AQA in their sample assessment material. Additionally, the mark
scheme is designed with both students and teachers in mind, allowing students to mark their own work and
assess their progress.

Each practice paper contains both short and longer questions in proportion to the sample assessment material.
These include factual recall, explanation and evaluation questions. Papers have been designed to ensure that the
mathematical and practical skills specified in the new syllabus are assessed.

Across the three practice paper packs (Papers 1, 2 and 3), coverage of the specification is thorough and varied.
Although maths and practical skills marks are distributed throughout the three papers, they make up a higher
proportion of Paper 3 than Paper 1 and Paper 2, as per the specimens.

The authors have aimed to include in each paper a spread of material from the relevant topics, allowing teachers
to obtain an overview of their students’ knowledge and understanding for each unit. A specification analysis grid
is also included, enabling teachers to identify relevant questions for tests and exam-technique activities, or for
homework assignments.

| hope you and your students find this pack useful.

April 2018

Free Updates!

Register your email address to receive any future free updates*
made to this resource or other Science resources your school
has purchased, and details of any promotions for your subject.

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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1 Cross-Referenc

Specifir(

) ' Paper 3B
s . 1(2[3|4|5|6]| 7] Total
Biological molecules .8 T‘?‘Tiﬂw 2] o0 2
Monomers and polyrr:-s™: 1 0
1.2 o 0 0
1.3 0 0
1.4 y 0 2 2
Nucleic aci re important
L5 information-carrying r?wolecules 1 1 0
1.6 ATP 1 1 0
1.7 Water 0 0
Inorganic lons 0 0
Cells o' olo]olo 1
2.1 Celf structure 1 1 0
2.2 All cells arise from other cells 0
2.3 | Transport across cell membranes 1
24 Cell recognition and the immune
system
31 Surface area to volume ratio
3.2 Gas exchange

Digestion ana

Genetic information, variation
and relationships between
organisms

COPYRIGHT

AdOD NOILOIdSNI

DNA, genes and chromosomes P ROTECTE D
4.2 DNA and protein synthesis 4 4 : 0

Genetic diversity can arise as a 7
4.3 result of mutation or during 2 2 Ig

meiosis :

4.4 Genetic diversity and apatation \J
4.5 Species and taxonomy 0 0 09
4.6 | Biodiversity within a community 0 M f
4.7 investigating diversit. * 0 2 2 Educotaon
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Paper 3A
1(2]3]4]5

Paper 3B

erg a e A +

be een orga
5.1 Photosynthesis
5.2 Respiration
Energy and ecosystom.

0

Stimuli, both internal and

6.1 external, are detected and 0 10 2 12
lead to a response
6.2 Nervous coordination 0 0
Skeletal muscles are
6.3 stimufated to contract by o 0

nerves, and act as effectors
6.4.1-2 Homeostasis and blfaod 3 3
giucose concentration
Control of blood water
potential
Genes, populations,
volution and ecosystems
Inheritance
Poramsion.

6.4.3

The control of gene

COPYRIGHT
PROTECTED

Alteration of the sequence of

8.1 bases in DNA can alter the
structure of proteins

Gene expression is controtled

8.2 by a number of features
8.3 Genome projects Ig
841 Recombinant DNA

technology

a9

Education

DNA probes and genetic

84.23 X L
fingerprinting
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ZigZag Practice Exa
Supporting A Level

A Level Biology

Practice Pap~> ..+ » i

Name

Time allowed
2 hours

Instructions

* Answer all of the questions and use the space provided.

¢ Use black ink. You may use an HB pencil for graphs and diagrams.
* Show your working for questions that require calculations.

Information y 2
* The total number of marks available fur 1 iis . ser is 78.

o Use of an electronic calculate . 1 9 . ycted.

e

AdOD NOILO4dSNI
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Paper 3A

1.1 DNAis a polymer, made up of many smaller subunits joined together. Gi
monomers which make up DNA.

1.2 The enzyme DNA polymerase synthesises 2 st s hd of DNA, which is ¢
existing strand. When it adds new .. Te “stbunits, it uses a modified
ATP {adenosme trlphosp"h .' _ytosine triphosphate), GTP (guanosi

n Rig ege‘moiecules would have to be altered in order to add th
Why this stage might be useful.

AdOD NOILO4dSNI

1.3  Aswell as coding for proteins, DNA also codes for the type of molecule sh
Name the type of molecule, and briefly explain its role in translation.

COPYRIGHT
PROTECTED

1.4 The antibiotic tetracycline kills bacteria by bind’ . " 4 = small subunit of
cannot enter the ribosome. Why woulcd:th ¢ 2ndl to bacterial cells?

g
)

Education
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2.1

2.2

2.3

The four sentences below relate to the products of respiration. Pick the
the list:

A | The main purpose of respiration is to produce ATP; carbon dioxid

The main purpose of respiration is to produce ATP; carbon dioxid
recycled.

A )P, carbon dioxid

C | The main purpose of respiration is to b

The main purpose of respiratic » 51 W,,fouuéie ADP; carbon dioxid

recycled. i

piolecules referenced in 2.1 are either inputs or products in the

acetyl group from acetylcoenzyme A is used to produce citrate.

Describe the remaining stages of the Krebs cycle.

by cells into fluorocits ¢
intermezgate 1 > °
R :

5 o re studying how fluorocitrate’s inhibitory effect changes at

Rese: e
e D €rent concentrations of citrate solution are added to a test tube
e 1 mlof50 uMol dm fluorocitrate solution is then added.

e  The mixture is allowed to react for five minutes.
®

The quantity of the product (cis-aconitate) is later measured.

State two variables that should be controlled in this investigation.

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 6 of 104
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24

2.5

3.1

Which stage of mitosis is cell X undergoing?

Each reaction is allowed to continue for five minutes. The results of the e

Table 2
Citrate concentration (mMol dm™)

cis-aconitate p
10 3
20 3
30 :

—

i Tf € .5 ¢ svtis-aconitate production at 20 mMol dm™ citrate co
F&:ndard form.

&

b e

Use the data and the information you have read to evaluate whether sod
could be used as an effective pesticide on crop plants.

Figure 3.1 shows part of a light micrograph of plant cells in root meristem
undergoing mitosis.
Figure 3.1

Practice Exam Papers for A Level AQA Biology: Paper 3

Page 7 of 104
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3.2 Briefly, outline how a plant tissue like the one shown in Figure 3.1 is pre
light microscope.

3.3 Figure 3.2 is a diagrammatic representation of a plant meristem tissue sa
the equation below, calculate the mitotic index of the tissue sample.

Number of cells in mitosis

Mitotic index = ( ) x 100

total number of cells

3.4 When studying a rainforest flowering 22l nt '<r -
substance Y. This substance &« « t _: xended spindle fibres, preventing

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 8 of 104
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3.5 Suggest why substance Y might be of interest to scientists developing ne

3.6 Substance Y is used in the production of Drug A, an ant’ sancer drug. The
stage, and is tested in volunteer cancer patien o mpared to Drug

treatments. Some of the results are sbc vr n > Lie 3.
' Table 3
Average reduction in tumour siz
after 28 days (%)
85
81

A researcher argues that ‘these results show that Drug A is more effectiv
treatment’. Do you agree? Justify your answer.

AdOD NOILO4dSNI

.................................................................................................................... COPYRIGHT

4.2 People with diabetes cannot regulate their blood sugar levels effectively. PROTECTED
glucose in their urine. It is possible to test for glucose } y adding Benedic
heating in a water bath —if there is glucose === & Be_edict’s reagent
to red {positive result). .

Is this a quantitative or = .. itat 1 west? Explain your answer.

'9

)

Education
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Small amounts of glucose may be present in the urine of healthy, non-diabetic
To give a more confident diagnosis, a calibration curve can be used.

Different amounts of glucose solution are added to water to produce solutions
12 mMol dm=3, 16 mMol dm=, 20 mMol dm™ and 24 mMol dm™3; a control con
specific Benedict’s reagent is added, and the samples are heated before placin
passed through each sample; the more the reagent reacts wit's glucose, the red
therefore, the more light will be reflected, instead of "¢ }:ﬂaLi:orbed. This mea
and reach the other side of the sample. p

o

Results of this process are shov:m ik 1 yvoid.
P 3

Figure 4:

Glucose concentration — calibration cu

©
[J]
=3
O
(V]
&=
[
S
Fel
E=
0
-

4.3

4.4 Aglucose level of more than 13 mMol dm™ of glucose in the urine stron
sample taken from patient X produces a colorimeter reading of 55 % ligh

Do you think patient X has diabetes? Explain your answer.

_alater date. Use yo

4.5 The patient is asked to return for an identic si¢. <t .
scientific process to explain whv. - .

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 10 of 104
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Figure 5

5.1

to B, and crocuses with a dominant allele for gene F always have white fl

Two crocuses that are doubly heterozygous for genes B and F are crossed :
generation, which consists of 91 crocus flowers. To the nearest whole nu
many F; crocuses will have purple flowers (you may use a diagram to help

AdOD NOILO4dSNI

5.2 Gene F codes for an enzyme which is active in the flower. Suggest what t

5.3 When collected and dried, the stigmas (female reproductive organs) of C. : COPYRIGHT
They have a vivid red colour, caused by the pigment a-crocin. PROTECTED

Saffron is grown as a commercial crop. However, tIM “pyield is very lo
squared of farmland per year {182 kg km‘2 7ot |

7

Calculate the biomass of saffro. - o . - LJ by 1 m? of saffron crocus crop
answer in standard forno {9

;

)

Education

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 11 of 104



5.4 Bacteria are genetically modified to produce a cheaper version of the saff
bacteria are transformed using genes coding for enzymes from the saffro
This allows the bacterial cells to produce a-crocin from one of their ownr

The scientists also insert an additional gene, YFP, which produces yellow
Suggest the purpose of the additional gene.

5.5 Other organisms besides bacteria can be modified to produce useful prodi::
crop plants may be genetically modified to produce naturally occurring p

Using this example, explain why genetic modification is controversial, and
with its use.

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

g
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Write an essay on one of the topics below.
6.1 Protein structure and function.
OR

6.2 The role of membranes in cells.

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

g
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Supporting A LeveI

A Level Biology

Practice Papa- = ”

Name

Time allowed
2 hours

Instructions

¢ Answer all of the questions and use the space provided.

* Use black ink. You may use an HB pencil for graphs and diagrams.
* Show your working for questions that require calculations.

Information
* The total number of marks available for t' *a { “is 78

* Use of an electronic calculator s jjteu:f-’

AdOD NOILO4dSNI
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Paper 3B

1.1 Xylem and phloem tissue are both adapted for mass transport in plants.
transpiration, while phloem is adapted for translocation of sugars.

Give one difference between the structures of xylem ard phloem, and ex
this observation. o

«— Reservoir
Plant cutting

Capil

Bung (sealed using
petroleum jelly)

1.2

petroleﬁiﬁw jelly.

The plant draws water up the capillary tube, which is replenished by wate
bubble can be introduced at the end of the capillary tube — its movement
calculate the rate of transpiration.

What is the purpose of the petroleum jelly?

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 15 of 104
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1.3 The capillary tube is circular in cross section, with a diameter of 0.6 cm. C
water has been transpired at each stage, and fill in the values in Table 1.

Table 1: Transpiration over time

Time {min) Bubbie movement (cm) Volume of water

0 0

4.2
9 6.3
12 8.5
15 10.5
18 12.7

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

g
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1.4 Use the graph paper below to plot a graph which shows the volume of wa
by the plant over time. Include a line or curve of best fit for the data.

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

1.5 Use the graph to calculate the average rate of transpiration shown by the
appropriate units.

g
)

Education
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2.1

2.2

Meals have varying amounts of glucose; when we consume food, the bo
glucose as possible into the blood across the epithelium of the ileum. Gl
membrane of the ilear epithelium by cotransport. Briefly describe this p

The hormone insulin regulates blood glucose levels, particularly after me
cannot produce insulin. One potential treatment involves implanting pa
produced from stem cells. However, the cells may first be surrounded b
selectively permeable.

Figure 2

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 18 of 104
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2.3 The method described in question 2.2 is tested in mice with diabetes. In
the alginate gel capsule, while in Group B, cells are implanted with no cap
under normal conditions for days 1-14.

On day 15 of the trial, the two groups of mice are not fed for 12 hours, an
food. The two groups are compared for the rate of insulin production and
normal blood sugar after eating. The results are showr gbeiow, in Table 2.

Mean rate of insvl'r 4 > . tiow Standard Mean
(D=2 ™t oy deviation baseli
' 3.7
\ 9.7 15

2.4  Explain why the treatment described in 2.3 would not be effective for tre

3 An error during DNA replication causes a cha» . vie »ase pair sequenc

3.1

3.2 The mutated protein is thought to be linked to the occurrence of cancer w
A medicine is designed to reduce the risk of cancer, based on the action o
RNA (siRNA). L

Suggest how this medicine would wnr’

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 19 of 104
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3.3 Tumour cells typically undergo a process of ‘reverse differentiation’. Sug
occur in terms of the shape of the cells or tissue, and the proteins produ

An experiment is conducted into response to the environment in earthw

e  Fifty earthworms are placed into a central chamber which leads to t

e  Oneis dry and contains pellets of desiccant scattered at two locatio

e The other has been made damp, and has been covered with a dark
by light and heat.

e After 30 minutes, the earthworms in the dry chamber and in the dam
abundance is recorded.

e  The experiment is repeated three times by three < ups of students, p

o

__igdre 4 (to scale)

" dessicant

AdOD NOILO4dSNI

o d
*
Central
D
Y chamber
. ; :
Q. . __________________________________
entrance

4.2 Suggest two flaws in this methodology.

COPYRIGHT
PROTECTED

g
)

Education
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4.3

4.4

4.5

The data from the experiment is shown in Table 4.1.

Table 4.1

Repeat number 1 2 3 4 5 6

Earthworms in dry
chamber {after 30 mins)

7 | 11| 13 24 9 | 15

Earthworms in damp

chamber {after 30 mins) 28 33

Calculate the standard ¢’ .. atm 1 e number of earthworms in the da

‘  fc ,i,..':.éo‘r'"'éténdard deviation is given below.

Standard deviatio

Earthwormes instinctively retreat into a burrow when the ground tremble
be near. Students place earthworms into a vivarium containing porous so
stimulus by gently shaking the vivarium, and record how long it takes the
fully into a burrow. They repeat this process several times; the results ar

Table .2
Repeat number ' ' 4
Time taken for median Y 2.7
earthworm to retreat /s /| '

.for the pattern seen in the results.

The earthworm’s burrowing response is carried out via a reflex arc. Hum
which allow quick responses to harmful stimuli.

Describe the reflex response which occurs when a person touches a hot pl:

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 21 of 104
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5 Evolution has allowed organisms to adapt to changes in their environmen
long fur to allow them to withstand the coldest winters. Maximum fur len
individual to individual, and can take on many possible values.

Figures 5.1 and 5.2 show the change in Arctic fox coat colour linked to sea

Figure 5.1: Arctic fox, summer fur

5.1 What does this suggest about the number of genes acting on fur length?

5.2 Describe how rising Arctic temperatures might cau. . « :?ectional selection
fur length. 20

AdOD NOILO4dSNI

5.3 Describe two ways in which meiosis allows Arctic fox parents to have high

COPYRIGHT
PROTECTED

g
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5.4 Figure 5.3 shows information about Arctic fox activity (measured by drop
lemmings, a common prey animal for the Arctic fox. Both sets of data are

Figure 5.3

Population of lemmings and Arctic fox activity (Vi

A
\\

7\

17\

\ \

- 500 -
1995 2000 2005

Year
Lemming population —+— Arctic fox activit

Calculate the percentage increase in the lemming population from 2000 t

AdOD NOILO4dSNI

5.5 Scieni\Ge e suggested that there is a strong predator—prey relationshi
and lemmings.

Does Figure 5.3 support this theory? Explain your answer using data from

COPYRIGHT
..................................................................................................................... PROTECTED

g
)

Education
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6.1

6.2

Figure 6.1

within the molecule, setting off a chain of reactions which leads to signal

Based on this information, explain what would happen to the vision of so
vitamin A deficiency, and why.

A mutation in the gene that codes for rhodopsin can 1= d to visual impair
causes the sulfur-containing amino acid cysteir . & 2placed by tyrosi
contain sulfur.

Briefly, explain how this b aige .'@jgi.d";a'i‘f‘éct the function of rhodopsin.

Figure 6.2

todopsin
|

Rhodopsin {-Blue SRed  bLGresn

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 24 of 104
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6.3 Scientists studying the proteome of the eye have concluded that all the m:

originally produced by the same gene.

Suggest how the evolution of different pigments shown in Figure 6.2 migh

"jsc{e‘ht‘i.sts would use evidence to produce Figure 6.2.

Practice Exam Papers for A Level AQA Biology: Paper 3

Page 25 of 104
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Write an essay on one of the topics below.
7.1 Why exchange surfaces are important in cells and organisms.
OR

7.2  Energy transfers in organisms and ecosystems.

AdOD NOILO4dSNI
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Supporting A LeveI

A Level Biology

Name

Time allowed
2 hours

Instructions

¢ Answer all of the questions and use the space provided.

* Use black ink. You may use an HB pencil for graphs and diagrams.
* Show your working for questions that require calculations.

Information
* The total number of marks available for t' *a { “is 78

* Use of an electronic calculator s jjteu:f-’

AdOD NOILO4dSNI
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Paper 3C

1.1  Fillin the gaps to show the higher levels of organisation which a palisade

Palisade cell s e 1 Leaf

CELL TISSUE

L

1.2 Apalisadecellcanbe . . ”J 4¢ a cuboid.

Figure 1.1

AdOD NOILO4dSNI

1.3 Describe the importance of surface area to volume ratio in maintaining th
larger organisms.

COPYRIGHT
PROTECTED
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14

15

Figure 1.2

o%oﬂ

g&\ﬁo‘ g

A chromatography experiment is carried out to assess the different pigme

tolerant and shade-intolerant plants.

e  Four leaves each from Swiss chard (shade-tolerant) and Rudbeckia (s
produce leaf samples.

e Afew drops of solvent are added to each sample.

e  Each mixture is dotted onto a thin-layer chromatography strip at the

*  The strip is submerged into the solvent up to line }:

® The solventis absorbed up the paper ac ¥z -« ol Z.

®  The results of the experiment 2are - o\ !

" avigure 1.3; Ry values are g

Figure 1.3
Swisschard  “ _kudbeckia

Table 1: R; val

Pigment

Anthocyanin

Anthocyanidi

B-carotene

—

Suggest the purpose of drawing line X before adding the sample to the str

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 29 of 104
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1.6 Show, with a calculation, what pigment Y is.

1.7 i plp ‘.V;,L,.i:otif;. Explain why having pigments of dif::

2.1 Lipids such as fats and oils are an essential part of the diet for humans. W
of different purposes, including phospholipids for cell membranes and tri
respiratory substrate. We also store lipids as part of adipose (fatty) tissu

Give two reasons why triglycerides are an effective ene gy store.

2.2 Figure 2 shows a triglyceride. Label th.o at '-.uaas ‘saturated’ and ‘unsé

Explain your answers. A

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 30 of 104
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2.3 During digestion, large droplets of fat and oil are emulsified into smaller
Lipase enzymes then break down individual triglycerides into glycerol and
are absorbed across the small intestine’s epithelial cell membrane throug
However, there are no protein channels for fatty acid absorption. Explain

Different fats and oils may be emu! ' = an rbed in different ways
v bile salts on the action of the en

dietary"l;iji)id source added:

Set 1: 2 cm?® butter Set 3: 2 ml olive
Set 2: 2 cm® coconut butter Set 4: 2 ml sunfl

For each set of test tubes, bile salts are added to two of the tubes at diffe
has no bile salts added. As lipase acts on the various lipids, fatty acids are
test tube decreases. The rate at which the pH decreases can be used to ¢
The rates for each test tube are converted into arbitrary units which are e

2.4 Suggest the purpose of the tube with no bile salts added.

B R L LD R R ) e eaurrrsannrrrrssesteetteesissnnans

2.5 The rogllhol - ti t are shown in Table 2.
Table 2

Lipid source (VEIZREIAE T« RaY IR No bile salts

Butter Saturated 1.0
Coconut butter Saturated 1.3 1.6
Sunflower oil Unsaturated 1.4 4.0
Olive oil Unsaturated 1.2 3.6

A student states that ‘bile salts help with the digestion of unsaturated fat
saturated fats’. Evaluate this conclusion, using the evidence above and y

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 31 of 104
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3 A new anticancer drug is being compared with an existing drug. The drug
which have developed tumours. Results are shown in Figure 3.

Figure 3

Anticancer drug impact in mice

i Without treatment... 3rug A % DrugB

Tumour diameter (mm) Mitotic index (tumour) Mito

3.1 What is the absolute reduction in tumour diameter caused by Drug B?

3.2 Agroup of 750 cells is sti1d .o, Lmouse tumour treated with Drug B.

Onaverzae ko v, 5 cails in the sample would you expect to be current’,

Give (SN s\ o to the nearest whole number.
o9
oot

3.3 Compare and evaluate the actions of Drug A and Drug B in the trial, based
provided in Figure 3. You should ensure you support your answer with g
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3.4 Drug Ais active on the histone proteins associated with tumour suppress
Suggest how Drug A works to combat cancer.

4.2 The energy transferred through the light- dependen’f > ction is also used
NADP to produce reduced NADP, which is Uz In ﬁ ilbht—mdependent r
of NADP is carried out by an enzyrr*” « “~ ‘,d . ,euoxm NADP* reductase.

Zinc {Zn**) ions reduce t'
but the ions dr' N

ear AL.“\ iate of ferredoxin NADP* reductase w
S ~d __'the active site of the enzyme,.

AdOD NOILO4dSNI

What ° 21nc ions acting as in this reaction?

4.3 DCPIP can be used to accept electrons from the electron transport chain,
When it accepts electrons (and, therefore, becomes reduced), DCPIP turn
This means that DCPIP can be used to observe and measure the rate of th

An experiment is carried out into the effect of zinc on the rate of the light
e Afew leaves are gently ground for 15 seconds with a pestle and mor COPYRIGHT
e 1 miof this suspension is pipetted into each of five boiling tubes con PROTECTED
® The test tubes are placed into a water bath at 30 °7.

e  Different concentrations of zinc hydroxide ., ‘. 'g:*l}‘isoiution are adde

e Then, 0.5 ml DCPIP is added to eci L *5

e  The tubes are left for firemains n‘ 5 and any change in colour is observe:

'9

ground gently, and only for a short time.

)
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4.4 To produce quantitative data, a sample from each test tube is taken and
red filter. The amount of light passing through is shown in Figure 4.

Figure 4:

Transmission of light through leaf suspension and
mixture

100

g 30
c
°
¢ .
: L)
e
"8 40
5 \
o)
£
[T
S 20
0
0 500 1000 1500

Zinc hydroxide concentration (mMol dm=3

Using the information you have read and your own knowledge, explain th
the data.

4.5 The light transmission at 600 mMol dm™ zinc hydroxide concentration w
as 0.55 £ 0.018.

Calculate the percentage uncertainty of this measurement. Give your an
number of significant figures.
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5 An action potential is achieved in the cell body of a myelinated motor ne

5.1 Describe how an action potential passes along the cell axon towards a ne

1}1‘39 he:t o, géscribed in 5.1 is 90 cm long and the impulse travels
o &
o

;esﬂl’the impulse take to travel the length of the neuron?

How | o

Figure 5.1

5.3 Certain fish, such as lampreys (Figure 5.1}, do not have myelinated neuro
unmyelinated neurons might make an organism more vulnerable to pred
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5.4

5.5

Figure 5.2 shows the relationship between neuron number and mass in se

Figure 5.2

Body mass and neurone number in different animals

100000

10000

Number of nezrones (millions)

Mass (kg)

Suggest why logarithmic scales are used to plot the data.

A researcher suggests that Figure 5.2 ca» k “us = ,EO"‘pré.dict the number o
newly discovered animal speci~ t 45 . ‘;;,A,lendl‘"i‘ig on its mass.

o

Discuss whether th... & t—ﬂr ".dris'correct. Give reasons for your answer.
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Write an essay on one of the topics below.
6.1 How organisms are adapted to their external environment.
CR

6.2  Why cell specialisation is essential for complex org~. .. 1s.

AdOD NOILO4dSNI
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Paper 3D

1.1 Figure 1is a representation of sucrose.

Figure 1

Describe the reaction that would be used to split this molecule into its co
monosaccharides, and name the molecules produced.

1.2 Plant cells regularly carry out the reaction described . .1. One of the m
stored as starch. State and explain two pro~ 7 je. . fsisrch which make i

storage molecule.

1.3  An experiment is carried out to test for the presence of sucrose in three s
plant tissues:

Suggest two reacy ¢

Extracts are produced by liquidising tissues.

2 cm? of each tissue extract is poured into a boiling tube.

5 cm?® dilute hydrochloric acid is added to each sample.

The mixtures are heated in a water bath at 80 °C for five minutes, an
{sodium hydroxide}.

2 cm?® Benedict’s reagent is added to each mix’: “« ‘and the mixtures
at 80 °C. w7

The colour change in each mi- o :fouséi?véd and recorded.

n,_,_.:w”f)lént tissue is liquidised.
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1.4 Give one advantage of using an electric water bath instead of a beaker of
Bunsen burner.

1.5 The experiment outlined in 1.3 is described =~ ¢, qu _ntitative’. Explai
into a quantitative experiment. : "

2 Muscles are attached to an incompressible skeleton, and are commonly
antagonistic pairs.
Figure 2

Triceps

2.1 Describe what the above sentence means, with reference to Figure 2.

2.2 Anaction potential passes along a motor neuron in the arm and arrives a
junction with the biceps muscle.

Explain how an action potential in a motor neuron can cause a change in
the biceps muscle. 5
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2.3 Skeletal muscle cells are highly adapted to their role. State two adaptati
on the cellular level.

2.4

group is given a placebo.

State the null hypothesis in this investigation.

Figure 3

AdOD NOILO4dSNI

3.1 Figure 3 shows a tropical forest ecosystem. Suggest an abiotic factor whi

to have a high biomass. COPYRIGHT
PROTECTED

3.2 Explain why biomass, in.-

nit ¢ 1 woea of tropical forest, is much easier EQ
than for consumer ‘

)

Education
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3.3  Gross primary production (GPP) is defined as the chemical energy produc
biomass.

The GPP of a 100 m? area of tropical forest F is 18 000 kJ day™. 32 % of th
in respiration.

Calculate the net primary production of 1 m? of the tropical forest.

3.4 Aninvestigation is carried out into the changing plant biodiversity in two
Forest G has been designated a National Park and protected from all deve
Forest F has not.

Eight areas are sampled within each forest, and a mean species richness is
compared to similar results from 25 years previously using a t-test; the re

Table 3

4.1 The aorta carries oxygenated &

“Hcady from the heart, under high pr
aorta is adapted to th
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4.2 A personal trainer is monitoring the heart rate of a subject who wants to i

The subject attaches a smartwatch with a fitness monitor to their wrist. T
on the subject over eight minutes of light exercise. A graph of heart rate i

Figure 4

Heart rate as t*~.' :d by monitor

140
3
i e el
£ 100 e
S
£
]
(V]
T 80
60

1 2 3 4 5
Time elapsed (minutes)

6

Over this time, the subject’s average cardiac output is 12.2 dm® min™. Ca
average stroke volume.

4.3 The method described in 4.2 was also used to measure and calculate the s
Explain why this method gives a more accurate value than simply recordin
for a single minute.

4.4 In the absence of any external nervous communication, a ‘natural’ heartr
per minute. However, this is not equivalent to a typira'person’s resting h

Suggest two conclusions that can be drawr #d 1t 4. information about t
nervous control of the heartbeati .»  gi.uividuals.
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5.1 Marine biologists are investigating a sample of deep-sea water from the Sé:
unicellular organism that they believe to be a eukaryote.

They initially observe the organism while using a light microscope, and th
transmission electron microscope (TEM).

Suggest one advantage and one disadvantage of using a TEM to visualise

5.2 The micrograph produced using the TEM has a width of 120 mm, while th
as 8.15 um in length. Calculate the magnification used to view the cell.

Figure 5
Linear DNA Bacterial cells living
‘fibres’ Cell wall within cell
{not attached to

proteins)

nuclear
membrane

5.3  Explain whether you think this organism should be classified as a eukaryo
Justify your answer using evidence from Figure 5.

"al ..m'is given a binomial name, Parakaryon myojinensis. Sug
the oIXZGe®n to have a binomial name even before its broader classificati
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5.5

5.6

An enzyme involved in glycolysis has a highly conserved amino acid seque
for three species: P. myojinensis, the bacterium Escherichia coli, and a hu
The amino acids in this sequence which differ between the species are sh

Table 5
Position

P. myojinensis

E. coli

Organism /

What conclusions can be drawn from this data about the relationship of P
eukaryotes and bacteria?

Suggest and explain two other things which scienti . . lght investigate to
relationship of P. myojinensis to Eukarya ar -+ 3 =t 13

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 45 of 104

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education




6 The six-spot burnet moth has a red wing coloration. The moth exists thr
was introduced to an island community in 1980, and over time two diffe
emerged, caused by a single nucleotide polymorphism.

e  Moths with the dominant R allele have highly visible, bright red patc
e Moths with two recessive r alleles have dull, deep red-brown wings.

Both alleles existed at a roughly stable level for sever-! sears; the moth i

Figure 6.1: Mc n\ e dominant R allele

6.1 84 % of all moths have bright red wing patches. Using the Hardy—Weinb
the proportion of heterozygotes in the population.

AdOD NOILO4dSNI

6.2

6.3 Six-spot burnet moths produce hydrogen cyanide, and are poisonous to
chance mutation occurred in the genome of a sight-hunting bird which is
mutation meant that the bird became able to tolerate the poison, and b

COPYRIGHT
PROTECTED

The first example of this behaviour is recorded in 1989.

Describe the implications of this mutation for the moth population.

g
)
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6.4 A detailed study of the moth population is conducted in 1987, and again i
characteristics are observed and measured. Data on wingspan is shown i

Figure 6.2:

Wingspan of six-spot burnet moths in an isl
population

_f’iividuals

Number“\‘c.'...

35
Wingspan (mm)

== » = |ndividuals in 2017 Individuals in

A report concludes that predation by the bird population is causing select
in the six-spot burnet moths. Do you agree with this conclusion? Explain

AdOD NOILO4dSNI

..................................................................................................................... COPYRIGHT
PROTECTED
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Write an essay on one of the topics below.
7.1 Technology in modern genetics.
OR

7.2 Therole of ions in animals and plants.
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Paper 3A

1.1 DNAis a polymer, made up of many smaller subunits joined together. Gi
monomers which make up DNA.

1.2 The enzyme DNA polymerase synthesises a new strand gaf DNA, whichis ¢
existing strand. When it adds new monomerls' Se s, *uses a modified
ATP {adenosine triphosphate), CTP (c‘ Fosin *fj wwdsphate), GTP (guanosi

=

TTP {thymine trlphosphate) LA

1.3 As well as coding for proteins, DNA also codes for thc * pe of molecule sh
Name the type of molecule, and briefly explj“? 45 re 4 translation.

1.4 The antibiotic tetracycime L N by‘ bmdlng to the small subunit of
cannot enter the ribc. . | . 4 hy would this be lethal to bacterial cells?

‘ tuti-'a'cf'\,/‘éline is able to kill bacteria without damaging human

The four sentences below relate to the products of respiration. Pick the ¢
the list:

A | The main purpose of respiration is to produce ATP; carbon dioxid

The main purpose of respiration is to produce ATP; carbon dioxid
recycled.

C | The main purpose of respiration is to produce ADP; carbon dioxid

The main purpose of respiration is to produce AF)P carbon dioxid
recycled. i

2.2
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2.3 Sodium fluoroacetate is a respiratory poison found in some South African
by cells into fluorocitrate, which inhibits aconitase, an enzyme which usu
intermediate molecule in the Krebs cycle.

Researchers are studying how fluorocitrate’s inhibitory effect changes at
e  Different concentrations of citrate solution are added to a test tube
e 1 miof 50 uMol dm™ fluorocitrate solution is thf"" added

e  The mixture is allowed to react for ﬁve mitgia T L

The quantity of the product (c'c it : 15’fater measured.

State two variables thnt i

:um o Luntrolled in this investigation.

24

Table 2
Citrate concentration (mMol dm3) cis-aconitate p
10 3
20 3
30 4
40 6
50 10

Calculate the rate of cis-aconitate production at 20 mMol dm™ citrate co
answer in standard form.

2.5 Use the data and the information you have read to a2 jate whether sod
could be used as an effective pesticide on cr.

ht micrograph of plant cells in root meristem

Figure 3.1

3.1 Which stage of mitosis is cell Xunc %~ g Z

3.2 e like the one shown in Figure 3.1 is prep
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Figure 3.2

K
= Inter
P= Prop
M = Metza
A= Anap
T= Telo

3.3  Figure 3.2 is a diagrammatic representation of a plant meristem tissue sa
the equation below, calculate the mitotic index of the tissue sample.

Number of cells in mitosis

Mitotic index = ( ) x 100

total number of cells

3.4 When studying a rainforest flowering plant, scientists identify an alkaloid
substance Y. This substance binds to extended spindle fibres, preventing

Describe how this could halt the cell cycle.

3.5 Suggest why substance Y might be of interest to scientists developing new

3.6 SubstanceY is used in the production of Drvz £ o :sﬁt.:‘;ancer drug. The
stage, and is tested in volunteer cancc . at >r 5. and compared to Drug B

AdOD NOILO4dSNI

treatments. Some of the re~* s 3  »wn in Table 3.
Table 3
: . o Average reduction in tumour size
of trialled individuals after 28 days (%)
28 85
Drug B 31 81

A researcher argues that ‘these results show that Drug A is more effective
treatment’. Do you agree? Justify your answer.

COPYRIGHT
PROTECTED

4.1 Explain why it is important to maintain blood gl =,

- .« 7els within a narro

4.2  People with diabetes cannotres 1 ac . . :f,r bicod sugar levels effectively.
glucose in their urine. 1* s 305 £ =S test for glucose by adding Benedict’ Eg
heating inawsa*e . o - luiere is glucose present, Benedict’s reagent w

e, 09
W#ntitative or qualitative test? Explain your answer. Education
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Small amounts of glucose may be present in the urine of healthy, non-diabetic
To give a more confident diagnosis, a calibration curve can be used.

Different amounts of glucose solution are added to water to produce solutions
12 mMol dm=3, 16 mMol dm=, 20 mMol dm™ and 24 mMol dm™3; a control con
specific Benedict’s reagent is added, and the samples are heated before placin
passed through each sample; the more the reagent reacts wit's glucose, the red
therefore, the more light will be reflected, instead of " ,;—:=aL;:orbed. This mea
and reach the other side of the sample. s

L

Results of this process are shov:m ik 1 yvoid.
P 3

Figure 4:

Glucose concentration — calibration cu

90

80

70

60

50

40

Light reflected

30

20

10

Glucose ¢ mée > awon (mMol dm™3)

4.3 Suggestone improver{\( ; oﬂ ° jrdwmg of this graph.

44 Aglu "ve . ? “nore than 13 mMol dm™ of glucose in the urine stron
samp. ié\,ca A from patient X produces a colorimeter reading of 55 % ligh

Do you think patient X has diabetes? Explain your answer.

4.5 The patient is asked to return for an identical test at a later date. Use yo
scientific process to explain why.

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 53 of 104

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education




5.1

5.2

5.3

5.4

5.5

Write

6.1

6.2

Figure 5

to B, and crocuses with a dominant allele for gene F always have white fl

Two crocuses that are doubly heterozygous for genes B and F are crossed :
generation, which consists of 91 crocus flowers. To the nearest whole nu
many F; crocuses will have purple flowers (you may use a diagram to help

Gene F codes for an enzyme which is active in the flower. Suggest what t
When collected and dried, the stigmas (female reproductive organs) of C. =:

They have a vivid red colour, caused by the pigment a-crocin.

Saffron is grown as a commercial crop. However, the crop yield is very lo
squared of farmland per year (182 kg km™ y1).

Calculate the biomass of saffron produced b Wl ; af"saj‘f‘?fron crocus crop
answer in standard form. A

7 “‘j’_}d ‘tbmﬁrocluce a cheaper version of the saffr:

Bacteria are genetif_‘f .

The scie"htlsts also insert an additional gene, YFP, which preduces yellow
Suggest the purpose of the additional gene.

Other organisms besides bacteria can be modified to produce useful prodi:
crop plants may be genetically modified to produce naturally occurring p

Using this example, explain why genetic modification is controversial, and
with its use.

an essay on one of the topics below.

Protein structure and functior . -

OR

The rX&Ga®nembranes in cells.
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Paper 3B

1.1 Xylem and phloem tissue are both adapted for mass transport in plants.
transpiration, while phloem is adapted for translocation of sugars.

Give one difference between the structures of xylem a"d phloem, and ex
this observation. /

' Figure 1: Simple potometer

<«— Reservoir

Capil

Bung (sealed using
petroleum jelly)

1.2 Asimple potometer is set up to measure the rate of transpiration in a pla
The end of the stem is inserted into a capillary tube via a hoﬁe inarubberk:
petroleum jelly.

o

‘‘‘‘‘ An.h is replemshed by wate
bubble can be mtroduced‘?‘“ = § '4 'L tre capillary tube — its movement
calculate the rate of

The plant draws water up the Cap|||‘\r * bt .

sdon.

AdOD NOILO4dSNI

Wha "pL b;,e of the petroleum jelly?

1.3 The capi’i'iafy tube is circular in cross section, with a diameter of 0.6 cm. Ca
water has been transpired at each stage, and copy and complete the valu

Table 2: Transpiration over time

Time (min) Bubble movement (cm) Volume of water
0 0
3 2.0
6 4.2 COPYRIGHT
9 6.3 PROTECTED
12 8.5 :
15 105 o
18 "y

'9

1.4 Use graph pan:: , f L,..v-gréﬁ/h which shows the volume of water transp
« - «me. Include a line or curve of best fit for the data. 09

Education

1.5 Usethe graph to calculate the average rate of transpiration shown by the
appropriate units.
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2.1 Meals have varying amounts of glucose; when we consume food, the bod
glucose as possible into the blood across the epithelium of the ileum. Glu¢:
membrane of the ilear epithelium by cotransport. Briefly describe this prc:

2.2 The hormone insulin regulates blood glucose levels, particularly after me
cannot produce insulin. One potential treatment involves implanting pat
produced from stem cells. However, the cells may " - oe surrounded by
selectively permeable. . 5

Beta cells

Based on Figure 2 and your own knowledge, sut 2 b ’ purpose of the a

2.3 The method described in ques*’ 1 2
the alginate gel capsula s :-ﬂ’éi » Jroup B, cells are implanted with no cap
“ ds _ur days 1-14.

AdOD NOILO4dSNI

under ngrmal cova
o 1 ol

o3 tn‘e”tﬁal, the two groups of mice are not fed for 12 hours, an
two groups are compared for the rate of insulin production an
normal blood sugar after eating. The results are shown below, in Table 2

On d!
food.

P

Table 2
Mean rate of insulin production Standard Mea
(pmol L™ min™) deviation baseli
Group A 16.4 3.7
Group B 9.7 15

COPYRIGHT
PROTECTED

Describe an appropriate way to graphically present this data.

2.4 Explain why the treatment described in 2.3 would not I 2 effective for tre

'9
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3 An error during DNA replication causes a change in the base pair sequenc

Figure

S
,;pe"'Of mutation which is shown in Figure 3.

3.1 Namd

3.2 The mutated protein is thought to be linked to the occurrence of cancer
A medicine is designed to reduce the risk of cancer, based on the action o
RNA (siRNA).

Suggest how this medicine would work.

3.3 Tumour cells typically undergo a process of ‘reverse differentiation’. Sug
occur in terms of the shape of the cells or tissue, and the proteins produc

4.1 Organisms have many behavioural responses to stiz..." ' These include ta
What is the difference between a taxis resp ...« 2 ; ~a kinesis response?

An experiment is conducted into Lot ) ,onhe environment in earthworms.
e  Fifty earthworms 2= 5 " . #,...0 a central chamber which leads to two roo
"« ..s pellets of desiccant scattered at two locations to a

[ ]
[
e  After 30 minutes, the earthworms in the dry chamber and in the damp cha

abundance is recorded.
e  The experiment is repeated three times by three groups of students, produci

Figure 4 (to scale)

small ‘
stone dessicant
o d
L]
Dr Central Dam
y chazber p
[ ; i

entronce
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4.3 The data from the experiment is shown in Table 4.1.

Table 4.1

Repeat number 1 2 3 4 5 6

Earthworms in dry
chamber {after 30 mins)
Earthworms in damp
chamber {after 30 mins)

7 | 11| 13 24 9 | 15

28 33

Calculate the standard ¢ .. atm 1 e number of earthworms in the da
“ Ac tor standard deviation is given below.

4.4  Earthworms instinctively retreat into a burrow when the ground tremble
be near. Students place earthworms into a vivarium containing porous so
stimulus by gently shaking the vivarium, and record how long it takes the
fully into a burrow. They repeat this process several times; the results ar

Table 4.2
Repeat number 1 2 3 a
Time taken for median ‘
earthworm to retreat (s) 21 2.0 2.4 2.7 2

Suggest an explanation for the pattern seeninthere: ' ts.

e

i outvia a reflex arc. Hum

4.5 The earthworm’s burrowing resporce - ar

Jc ..se which occurs when a person touches a hot p

Describe the reflo s
O '

Evolution has allowed organisms to adapt to changes in their environmen
long fur to allow them to withstand the coldest winters. Maximum fur le
individual to individual, and can take on many possible values.

Figures 5.1 and 5.2 show the change in Arctic fox coat colour linked to se

Figure 5.1: Arctic fox, summer fur

Figure 5.2: A

5.1

5.2 Describe how rising Arctic temperatures might cause directional selection i
fur length.
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5.3 Describe two ways in which meiosis allows Arctic fox parents to have highl:

5.4  Figure 5.3 shows information about Arctic fox activity (measured by drop
lemmings, a common prey animal for the Arctic fox. Both sets of data are

Figure 5.3

Population of lemmings....... <n i',ic fox activity (Vi

A M

.%i:ZZZ //\\/\ \//\ /\
Brorf / |

1995 2000 2005

Year
Lemming population —+— Arctic fox activit

Calculate the percentage increase in the lemming population from 2000 t

5.5 Scientists have suggested that there is 2.str anp
and lemmings. e

Does Figure 5.3 su-

Figure 6.1

6.1 Figure 6.1 shows the rod cell protein pigme ..y ‘?irjii ,,':?:E)sm, which contains
non-peptide component. When lindiy, 0 ‘.VI‘.M’ﬁiﬁ:A, it slightly alters the a
within the molecule, settin .o ¢ - .in'of reactions which leads to signal

7 ZOn explam what would happen to the vision of so
ofi uncy, and why.
ol
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6.2

6.3

6.4

A mutation in the gene that codes for rhodopsin can lead to visual impair
causes the sulfur-containing amino acid cysteine to be replaced by tyrosin
contain sulfur.

Briefly, explain how this change could affect the function of rhodopsin.

Figure 6.2

1 dopsin

i,

i-Red §~{§m£~¢§

Scientists studying the proteome of the eye have concluded that all the m
originally produced by the same gene.

Suggest how the evolution of different pigments shown in Figure 6.2 migh

Explain how scientists would use evidence to produce Figure 6.2.

Write an essay on one of the topics below. e

7.1
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ZigZag Practice Exa
Supporting A Level

A Level Biology

Instructions

* Answer all of the questions and use the space provided.

* Use black ink. You may use an HB pencil for graphs and diagrams.
* Show your working for questions that require calculations.

Information
* The total number of marks available for this paper is 78.
* Use of an electronic calculator is permitted.
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Paper 3C

1.1 Copy and fill in the gaps to show the higher levels of organisation which a

Palisade Cell e e s Leaf

CELL

1.2 Anpalisade cell can be m 119Q3 a¢uboid.

Figure 1.1

h=25um

4
|
i
I
|
i
I
|
v

Calculate the surface area to volume ratio of thj,, % iin Figure 1.1.

1.3 Describe the importance of sur‘c T 120 volume ratio in maintaining th
larger orgamsms : -

Figure 1.2

1.4 Figure 1.2 is a representation of part of the leaf wh 2 _:iresponsible for g
correct names for X and Y. 3 | -
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A chromatography experiment is carried out to assess the different pigments pr
tolerant and shade-intolerant plants.

15

1.6

1.7

Four leaves each from Swiss chard (shade-tolerant) and Rudbeckia (shade-i
produce leaf samples.

A few drops of solvent are added to each sample.

Each mixture is dotted onto a thin-layer chromatography strip at the centre
The strip is submerged into the solvent up to Iine Y :

The solvent is absorbed up the paper as fore /pe

=l

The results of the expertment are. hovt Flgure 1. 3; Rs values are given in

Figure13

""'R&dbeckia

Table 1: R; val

Pigment

Anthocyanin

Anthocyanidi

B-carotene

Chlorophyll a

Suggest the purpose of drawing line X before adding the sample to the str
Show, with a calculation, what pigment Y is.

PigmentY is a deep red-purple colour. Explain why having pigments of di
especially valuable for Swiss chard.
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2.1 Lipids such as fats and oils are an essential part of the diet for humans. W
of different purposes, including phospholipids for cell membranes and tri
respiratory substrate. We also store lipids as part of adipose (fatty) tissu

Give two reasons why triglycerides are an effective energy store.

Fige:

2.2 Figure 2 shows a triglyceride. Classify the fatty acids as ‘saturated’ and ‘ur:
Explain your answers.

2.3 During digestion, large droplets of fat and oil are emulsified into smaller
Lipase enzymes then break down individual triglycerides into glycerol and ::
are absorbed across the small intestine’s epithelial cell membrane throug
However, there are no protein channels for fatty acid absorption. Explain

Different fats and oils may be emulsified and absorbed in different ways by the
out to model the effect of dietary bile salts on the action ~¢ ! > enzyme lipase,
oils used as substrates. g

Twelve test tubes are heated to 30 "f‘.j Vv A},,Z:.ba‘tﬁ‘. in each test tube, 1 cm3
to 5 cm? of water. The test #1' o« ara Yi.1uéd into four sets of three, and each s
source added: A9

kb ore 7 Set 3: 2 ml olive
Set 2:WeSgd coconut butter Set 4: 2 ml sunfl

For each set of test tubes, bile salts are added to two of the tubes at different c
bile salts added. As lipase acts on the various lipids, fatty acids are produced, a
decreases. The rate at which the pH decreases can be used to compare the acti
The rates for each test tube are converted into arbitrary units which are easy to

2.4  Suggest the purpose of the tube with no bile salts added.

2.5 The results of the experiment are shown in Table 2.
Table 2

Butter
Coconut butter

Sunflower oil

Unsaturated 1.2 3.6

A stucka#®(ates that ‘bile salts help with the digestion of unsaturated fat
saturated fats’. Evaluate this conclusion, using the evidence above and y
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3

3.1

3.2

3.3

3.4

4.1

4.2

A new anticancer drug is being compared with an existing drug. The drug
which have developed tumours. Results are shown in Figure 3.

Figure 3

Anticancer drug impact in mice

i Without treatment... érug A % DrugB

Tumour diameter (mm) Mitotic index (tumour) Mito

What is the absolute reduction in tumour diameter caused by Drug B?

A group of 750 cells is studied from a mouse tumour treated with Drug B.

On average, how many cells in the sample would you EVpect to be current:,
Give your answer to the nearest whole number

10'1 i msuré you support your answer W|th q

provided in Fzgure 3 Y( @

Drug "ti\: )n'the histone proteins associated with tumour suppress
Sugge @ucﬂ Drug A works to combat cancer.

The light-dependent stage of photosynthesis releases energy, which is us
Firstly, the energy is used by ATP synthase to produce ATP.

Describe ATP synthase, and explain how it works to produce ATP.
The energy transferred through the light-dependent reaction is also used

NADP to produce reduced NADP, which is used in the light-independent r
of NADP is carried out by an enzyme called ferredoxin NADP* reductase.

Zinc {Zn**) ions reduce the reaction rate of ferredo- . . ADP* reductase w
but the ions do not bind to the active site ¢ /i e z,;me

What are the zinc ions actin~ . -« th  .edction?
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4.3

4.4

4.5

5.1

5.2

DCPIP can be used to accept electrons from the electron transport chain,
When it accepts electrons (and, therefore, becomes reduced), DCPIP tur
This means that DCPIP can be used to observe and measure the rate of t

An experiment is carried out into the effect of zinc on the rate of the ligh
o Afew leaves are gently ground for 15 seconds with a pestle and mo
e 1 miof this suspension is pipetted into each of fi' ‘boiling tubes con
e  The test tubes are placed into a water bot' J . Y

e  Different concentrations of zinz | -0, ’ m(OH)z solution are add
e Then,0.5mIDCPIPis~ ! iuf_:ju‘h tube.

The tubes are '>" & 4 - _niinutes and any change in colour is obse

red filter. The amount of light passing through is shown in Figure 4.
Figure 4:

Transmission of light through leaf suspension and
mixture

100

Light transmission (%)

‘o 500 1000 150

Zinc hydroxide concentration (mMol dm-

Using the information you have read and your own knowledge, explain t
the data.

The light transmission at 600 mMol dm™ zinc hydroxide concentration w
as 0.55 £ 0.018.

Calculate the percentage uncertainty of this measurement. Give your an
number of significant figures.

IR
11 ﬂoﬁ

The n? GaPieuron described in 5.1 is 90 cm long and the impulse travels
How long does the impulse take to travel the length of the neuron?
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Figure 5.1

5.4 Figure 5.2 shows the relationship between neuron number and mass in se

Figure 5.2

Body mass and neurone number in different animals

100000

AdOD NOILO4dSNI

2lumber of neurones (millions)

0.1
Mass (kg)

Suggest why logarithmic scales are used to plot the data.
5.5 Avresearcher suggests that Figure 5.2 can be used to predict the number
newly discovered animal species has, depending on its mass.

Discuss whether the researcher is correct. Give reasons for your answer.

COPYRIGHT
PROTECTED

Write an essay on one of the topics below

6.1 How organismsare 3«1 ¢ '*ynéir external environment. Eg

)

Education

6.2 Why cell specialisation is essential for complex organisms.
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Paper 3D

1.1

1.2

13

14

1.5

Figure 1 is a representation of sucrose.

Figure 1

Describe the reaction that would be used to split this molecule into its co
monosaccharides, and name the molecules produced.

Plant cells regularly carry out the reaction described in 1.1. One of the m
stored as starch. State and explain two properties of starch which make
storage molecule.

An experiment is carried out to test for the presence of sucrose in three
plant tissues:

e  Extracts are produced by liquidising tissues.

e 2 cm?of each tissue extract is poured into a boilin: ‘tube.

e 5cm?dilute hydrochloric acid is added to Ay :->ér1_i‘_;:lle.

~ -3 &d °C for five minutes, a

e  The mixtures are heated inawat. - 1a '~
(sodium hydroxide). L

e 2cm’Benedictc o ‘:'“fj_;,:;sﬂa‘ddéd to each mixture, and the mixtures

atoeC
LML ¢hange in each mixture is observed and recorded.
G

Suggest two reasons why the plant tissue is liquidised.

Give one advantage of using an electric water bath instead of a beaker o
Bunsen burner.

The experiment outlined in 1.3 is described as ‘semi-quantitative’. Expla
into a quantitative experiment.
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2 Muscles are attached to an incompressible skeleton, and are commonly d
antagonistic pairs.

Figure 2

Triceps

L

Biceps

2.1 Describe what the above sentence means, with reference to Figure 2.

2.2 An action potential passes along a motor neuron in the arm and arrives at
junction with the biceps muscle.

Explain how an action potential in a motor neuron can cause a change in e
the biceps muscle.

2.3 Skeletal muscle cells are highly adapted to their role. State two adaptatio
on the cellular level. .ﬂ

o

2.4 Substance X is a mildly toxic como . ,‘ : h _i-occurs in the leaves of som

-

e 11'

= arscover whether Substance X causes mus
of heaithy volunteers is given a low dose of Substa

An investigation is can.»

AdOD NOILO4dSNI

State tiie n'uli hypothesis in this investigation.
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3.1

3.2

3.3

3.4

Figure 3

Figure 3 shows a tropical forest ecosystem. Suggest an abiotic factor whi
to have a high biomass.

Explain why biomass, in a sampled area of tropical forest, is much easier t
than for consumers.

Gross primary production (GPP) is defined as the chemical energy produc
biomass.

The GPP of a 100 m? area of tropical forest Fis 18 Oﬂf‘ 17 da\,af‘1 32 % of th
in respiration. 1 4 O

Calculate the net primary prod: t o1 ¢ ,;;.m““é';‘ tﬁe tropical forest.

An investigation -+ 3 ”‘g"é *aUtinto the changing plant biodiversity in two

Eight areas are sampled within each forest, and a mean species richness is
compared to similar results from 25 years previously using a t-test; the re

Table 3

Mean species richness (2018)

425 32

Explain what can be concluded from the data about the effectlveness of t
preserving and increasing biodiversity.
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4.1

4.2

4.3

4.4

5.1

5.2

The aorta carries oxygenated blood directly from the heart, under high pr
aorta is adapted to these conditions.
A personal trainer is monitoring the heart rate of a subject who wants to i

The subject attaches a smartwatch with a fitness monitor to their wrist. T
on the subject over eight minutes of light exercise. A =:aph of heartrate i

L

0 i e e s
:E,_ Wl e
2
()]
& 100
v
©
(V]
T g0

60

1 2 3 4 5 6

Time elapsed (minutes)

Over this time, the subject’s average cardiac outputis 12.2 dm?® min™. Ca
average stroke volume. vy ‘

The method described in 4.2 v~ x isoosd t‘é‘ measure and calculate the s
Explain why this meth"g @ fec P ore accurate value than simply recordin
fora single mir v S -

ag k.
In the fce’of any external nervous communication, a ‘natural’ heart r.
per minute. However, this is not equivalent to a typical person’s resting h

Suggest two conclusions that can be drawn from this information about th
nervous control of the heartbeat in resting individuals.

Marine biologists are investigating a sample of deep-sea water from the S
unicellular organism that they believe to be a eukaryote.

They initially observe the organism while using a light microscope, and th
transmission electron microscope (TEM}.

w7

Suggest one advantage and one disadvanta;..,; i 1g  TEM to visualise t

The micrograph produce - mn( Y tl\/l has a width of 120 mm, while th
as8.15uminler> & & “nuce the magnification used to view the cell.
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5.3

5.4

5.5

5.6

Figure 5

Linear DNA Bacterial cells living
“fibres’ Cell wall within cell

(not attached to
proteins)

N e e e e 30 S D00 AL 050 AAS RS S8

nuclear
membrane

Explain whether you think this organism should be classified as a eukaryo
Justify your answer using evidence from Figure 5.

The new organism is given a binomial name, Parakaryon myojinensis. Sug
the organism to have a binomial name even before its broader classificati

An enzyme involved in glycolysis has a highly conserved amino acid sequei;:

for three species: P. myojinensis, the bacterium Escherichia coli, and a hu
The amino acids in this sequence which differ betwe< > ‘he species are sh

Position

Organism /

What conclusions can be drawn from this data about the relationship of P
eukaryotes and bacteria?

Suggest and explain two other things which scientists might investigate to
relationship of P. myaojinensis to Eukarya and Bacteria.
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6.1

6.2

6.3

6.4

The six-spot burnet moth has a red wing coloration. The moth exists thr
was introduced to an island community in 1980, and over time two diffe
emerged, caused by a single nucleotide polymorphism.

e  Moths with the dominant R allele have highly visible, bright red patc
e Moths with two recessive r alleles have dull, deep red-brown wings.

Both alleles existed at a roughly stable level for sever-! sears; the moth i

Figure 6.1: Mc n\ e dominant R allele

84 % of all moths have bright red wing patches. Using the Hardy—Weinb
the proportion of heterozygotes in the population.

Give two assumptions made when using the Hardy—Weinberg equation.

Six-spot burnet moths produce hydrogen cyanide, and are poisonous to
chance mutation occurred in the genome of a sight-hunting bird which is
mutation meant that the bird became able to tolerate the poison, and b

The first example of this behaviour is recor? i n ¢+ §9.~

the moth population.

Figure 6.2:
Wingspan of six-spot burnet moths in an is
population
35
)
© 30
3
:E 25 ““““““
E 20
% 15
g 10
!
E 5
=
< 0
25 35
Wingspan (mm)
== « =|ndividuals in 2017 individuals in

A report concludes that predation by the bird population is causing selec
in the six-spot burnet moths. Do you agree with this conclusion? Explain
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Write an essay on one of the topics below.
7.1 Technology in modern genetics.
OR

7.2 Therole of ions in animals and plants.

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 76 of 104

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education




Practice Paper 3A

Question Answers
part
1.1 Nucleotides.
Remove two phosphate groups.
Breaking bonds between phosphate groups
1.2 releases energy, which can be used to i

nucleotides together / for conde’ - tic . >act|ons]

to form phosphodnech e B .:;

1.3 ¢
» “Places a specific amino acid (in the correct position) | ACCEPT ‘allows
on the forming sequence.
amino acids’.
1.4 Stops synthesis of essential proteins (as ribosome is the
) site of mRNA translation).
ACCEPT ‘human
15 Eukaryotic cells have larger, 80S ribosomes / differently have different/la
structured ribosomes from bacterial cells. ribosomes than
Question Answers Extra info
part
2.1 B
ANY THREE from: e
* A series of oxidation-reduction reacti i, 1t' : - ] ACCEPT referenc
Krebs cycle remove hydroge~ '« dehydrogenase a
from molecules, prcvJ i decarboxylase en
2.2 Carbon dioxide - = fnsrd um molecules inthe cycle removing hydrog
Fnersy:fis, '+ ¢
\P 00 ATP / to produce ATP via substrate-
i phosphoryiatnon
W Gloacetate / a 4C molecule is regenerated
Any TWO from: ACCEPT ‘allowed
e Temperature reaction’.
23 ¢ pH of mixture
¢ Volume of water added
e Aconitase concentration
38 mg produced in 5 minutes. ACCEPT mg min~
first, then conver
#0038 g min™!
24 |1000 TOCB
0.038 4 ECF
= - 0.0076 g min
7.6x 107 g mint
Yes: o - 1 mark for each
¢ General respiratory poison; would ki’ st /& 7| to atotal of 3ma
wide range of dlfferent anir b ogelmd.
s Poison inhibits resp’: /i small quantities; | MUST have an ar
therefore, etk each side for full
2.5

'Z’iig@n FisK of ponsonmg humans whao eat crops.

quses death of other desirable species such as
pollmators / general wildlife.

e Could leach into water and cause harm to aquatic

ecosystems.

¢ May inhibit respiration in the crop plant.
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Question
part

Answers

Extra info

3.1

Prophase.

ACCEPT ‘late pro

3.2

Any FOUR from:

s Cut (1-2 cm from) root tips and fix tissue using
ethanoic acid.

¢ Transfer to warmed hydrochloric acid.

* Wash root tips in cold water and (‘“y ;zm
paper.

e Cutathinslice of i sué s ‘._;nbu‘"sééipel.

¢ Stain the *j ‘4 sy urdye which specifically stains

° .24 1 genetic material.
1{9‘3“0“ fhe sample with a cover slip.

33

et

AP) + (M) + 2(A) + 3(T) =
Total number of cells = 26
(;—2) x 100 = 38.5

3.4

e During anaphase, spindle fibres shorten to pull
chromatids to either pole (of the cell).

e If this cannot happen, chromosomes cannot
separate correctly / new nuclear envelopes cannot
form / cytoplasm cannot divide AND cell division
will halt at anaphase.

ACCEPT ‘... will n
telophase’.

35

Cancer is caused by uncontrolled cell division, and the
substance can halt cell division.

3.6

Any THREE from:

size — suggests more cancerous tissue. e 19 1

destroyed. . 7
s Yes: in patients whr N arfence of cancer,
o, .pen with Drug A.

. t say how many people did not

*ig £ o recurrence of cancer with each drug.
Eé median values for recurrence based on

unknown group size; could be very small groups.
e No: small overall sample size.
e No: difference in reduction of tumour sizes may

not be statistically significant.

| DO NOT ACCEPT
* Yes: Drug A shows 4 % greater reductionin *1. . u
“| trial group’.

numbers of indivi¢

Question
part

Answers

4.1

e If blood glucose is too high, it affects water
potential of blood, causing loss of water from cells
{by osmosis).

» If glucose levels are too low, tissues {sitch s

4.2

brain) are starved of glucose for e p. 5

{Quatlitative)
The test oniy assT

4.3

AW
NO MARK for qu
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Question

part Answers Extra info
(Yes)
e Reading from the graph, the line of best fit
4.4 intercepts 55 % transmission at a glucose level of
approx. 14.3 mMol dm™. :
¢ Suggests that the urine sample contains 2.2 = a
13 mMol dm™ glucose. N7 e
e Thereisuncertainty in*' .« fec ; v‘fu.:nerﬁwbecause 1 mark for any v
glucose levels 77 .r focted by previous meal | uncertainty.
conter*s:’ % vit tef measurements may var
. i v yvary/ 1 mark for repet
4.5 Tf 3L s dy be too small. experiment red
;eaiing the measurement will reduce pert s u
G i uncertainty in re
®uncertainty so doctor can be more confident {of
correct diagnosis).
Question Answers Extra inf
part
BF Bf bF bf ECF
ALLOW full mar
... | BBFF | BBFf | BbFF | BbFf answer is reach
B without Punnet
«. | BBFf | BBff BbFf | Bbff 1 mark for corr
e genotypes).
... | BbFF| BbFf | bbFF | bbFf | L mark for corr
5.1 £3 . (offspring phen
accept 15outo
1 mark for corr
of purple-flowe
1 mark for corr
17 plants with purple flowers.
5.2 Breaks down the blue/purple pigment / modifies the AW
: pigment so it no longer produces a colour.
182 kg = 182 000 g; 1 km =1 000 000 m?; 1 year = 365
days ACCEPT
5.3 | 182000+ 1000000 182 000 + 365
365 =0.0004986 1 000 000
as alternative m
50x10%gm2d? . | ECF
* YFPisa marker gene. s o0 | ACCEPT fluores
e Can be used to determine wh~t ~ be * #iahave
taken up plasmids ¢~ . 1 7 * Jecrocus genes /
5.4 L

have been tr: .
® nCtor ave successfully taken up the
ves dtproduce a yellow light/fluorescence

.ch can be observed.

ACCEPT reverse
based on bacter
not taken up ge
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Question

part Answers
Any THREE from:
e Pesticides may also kill economically useful species
such as pollinators.
s May have long-term impacts on biodiversity by
reducing numbers of other species.
 Less external control over pesticide p st Yicn
than if a pesticide is applied . = poud.
*  GM may reduce ger i 1. . = .y, making crop
5.5 plants mar: - ~##11Us vulnerable to the

ey

o W R
179 ‘ss-gdihnatlon may transfer genes to weeds,
o)
Gl

@ ing them hardier.

» Economic arguments: many GM crops have to be
seedless by law, which benefits companies selling
seed yearly.

e Religious arguments: changing the genetic code is
interfering with natural order.
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Essay Mark Scheme

Mark Impression Cri

0 No response or nothing relevant.

List of biological facts which are des
The theme of the question is not ad

Level 1

(1-5) Unfocused

© .7 ] Alarge number of errors and irrele

One or two topics which do relate t
each other.

Level 2 | C™€ or two themes covered but not | Content is mostly beiow A Level co
(6-10) related to each other well, but others are not clearly expl
terminology is used inconsistently.

Some significant errors and several

Several aspects of the question the
linked together effectively.

Several (three or four) themes
covered but not related to each
other

Level 3
(11-15)

The content is mostly appropriate f
Terminology is generally consistent
explained clearly.

Some significant errors, or multiple

Answer ~o1 - de s several interrelat
| an A1 =t ium somewhat effectivel

‘| The content and leve! of detail are
although one or two topics may be
consistent and correct, and languag

Level 4

(16-20) Related Fopkfs_ lizs

AdOD NOILO4dSNI

One major error or irrelevant topic.

Answer considers several aspects o

links them effectively to produce a
Extended information — five plus

themes — and beyond the specific
Level 5 course content.
(21-25)

Detailed biology that is all A Level ¢
consistently and correctly. Languag

f .
Shows ability to think abstractly and focused

about concepts in biology.
No significant errors or irrelevant m

reading.
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6.1 Protein structure and function
The indicative content includes topics that the student might plausibly discuss during th
and students will receive credit for any topic which connects structure and function in
Students should discuss at least five examples to gain access to the highest marking lev
as describing, and link paragraphs together.

Topics in bold have major relevance, and are more likely to be co* = 2d in each student’

3.1.1
3.14.1
3.14.2
Inorganic ions 3.1.8
Structure of prokaryotic cells and of viruses 3212
All cells arise from other cells 3.2.2
Transport across cell membranes 3.2.3 Control of bloo
Cell recognition and the immune system 3.24 Alteration of the sequ
Digestion and absorption 3.3.3
Mass transport in animals 3.34.1
DNA, genes and chromosomes

6.2 The role of membranesin ="«

s

tha Ay
~ahy topic which discusses the functions of membran

Topic covered Spec.

reference
Lipids 3.13
Structure of eukaryotic cells 3211
Structure of prokaryotic cells and of viruses 3.2.1.2

Alt celis arise from other cells

Transport across cell membrar-..0 *~

) “hluystem 324

re . volume ratio 3.3.1

" Gas exchange 3.3.2 Control of blood gl
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Practice Paper 3B

Question

Answers Extrain
part

Phloem is living tissue {with companion cells and many 1 mark forc
mitochondria}, while xylem is mostly dead tissue;

Phloem needs mitochondria for active loadins .7, . ze,

while transpiration in xylem is passive.. " ../~
11 |OR .
Xylem has liy . ...wa{'i/s,”while phloem does not;

Tf pr. A w5 igidity and strength to prevent xylem
:;fro”'m coflapsing when pressure is fow (i.e. dry
CWlitions).

i

e Waterproofs the gap in the rubber bung.
1.2 e So that water in the capillary tube is not lost by
evaporation through the hole, only taken up by the

plant.
Must first calculate capillary tube cross-sectional area (csa) 1 mark for c
csa =mr? sectional ar
d=0.6cm,sor=0.3cm 1 mark for c
filledinon t

csa =1 (0.3)*=0.283 cm?
ALLOW +0.

V = nir? x bubble movement (rounding e

AdOD NOILO4dSNI

Time {min) Bubble movement | Volume - ter
13 {cm) Pk }f {cen®)
L - 0
0.57
1.19
1.78
2.40
10.5 2.97
12.7 3.59
T . 1 mark for c
- Transpiration in a plant cutting with volume
2 4 ' : gy as x, AND us
g A appropriate
g 3 = .
T Vo appropriate
2 ME 2
4 g = 1 of 1 mark forc COPYR'GHT
<) : i : i i
: LA of points (E PROTECTED
§ 0 5 1 1 mark for ¢
best fit
w7 ECF from 1.
9
1.5 ACCEPT fro

error: £ 0.01

)

Education

ACCEPT 0.0
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Question
part

Answers

2.1

Any THREE from:

e Glucose moves through a carrier protein.

s itis transported at the same time as sodium/Na* ions.

s Sodium ions {actively) transported out of cell to
maintain concentration gradient.

¢ Na* moves down concentration 7t di :?1
moves against concen‘rf' f' fg - Lt

2.2

¢ Stops lymphc
ol h.

AW

2.3

(Two) bar chart(s) with error bars / standard deviation bars.

2.4

People with type 2 diabetes produce insulin, but target
cells are less responsive to it.

ACCEPT ‘Peo

carbohydrate
stimulating in
production.’

Question
part

Answers

3.1

Substitution {mutation).

3.2

s siRNA combines with an enzyme, and pasrf Ay
complementary mRNA strand. o

* mRNAis broken down byt oo 1, e

¢ Translation doec e (o W wcurs less, so less protein
is produr= -»’ i ‘_V_.m‘_m is not produced.

33

bse 5 ¢ Lint ‘shape features (such as cilia /

@CO letal structure) and become irregular/amorphous.

e Tissue loses its specific shape and becomes amorphous
/ becomes a mass of cells.

e Cellloses control of protein production / expresses
proteins that it would not usually express.
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Question

Answers Extrain
part
Kinesis is non-directional movement to avoid or find a
4.1 stimulus; taxis is directional movement towards or away
from a stimulus.
Any TWO from: DO NOT ACCE
¢ The ‘dry’ chamber is bigger than the ‘damr/ ot A, or. | based on con
The dark cloth that light levals /an b7 v.een
. e dark cloth means tha fg e 3 ,/ar:‘ > Aveen ACCEPT simila
chambers / cannot determi.&:y & herude results are .
. . P i relating to res
4.2 due to light or me's we. temperature
¢ Nomeas:y a sumber of worms / conditions in P
ACCEPT ‘wor
move out of ¢
chamber’.
(30 —25)2 + (31 —25)% + (17 — 25)? + (20 — 25)? 1 mark for co
+ (28 — 25)% + (33 — 25)? of differences
+ (24 —25)2 + (13 —25)2
+ (29 — 25)2 = 384 1 mark for co
4.3 N=9 ECF
384 ACCEPT 6.5.
— =42.67
9
V42.67 = 653 (3s.£.)
e Earthworms become habituated to stimulus / respond
4.4 less quickly to stimulus;
) * Because stimulus is frequent and is not observed t~ be
harmful.
Any THREE from: .y
¢ Thermoreceptorsars . v grx_:,;}a;"s in hand detect
rapid temper= . = se 3 g tissue damage.
o ptt toal “thsOugh sensory neuron to a relay
4.5 Lirc @ n che spinal cord.
lulse passes from relay neuron to motor neuron.
e Causes contraction in {flexor) muscles in the arm. ACCEPT corre
e Hand is withdrawn from the hot plate in a jerking relevant musc
motion. deltoids, trap
Question Answers Extra inf
part
e Alarge number of genes act on fur length / fur length
is a polygenic trait.
5.1 e Because the characteristic shows continuous
variation {with a wide range of measured values),
this suggests many genes contribute to phene « s
Any THREE, in logical order, from: _ - | ACCEPT reverse
» Directional selection act> «r4ir . o 2 prienotypic based on advan
extreme. T & shorter fur.
s Rising Art f s ,n_v_._.,.fdtd'ires could cause animals with
o WALE _ai0 overheat / these animals are wasting
5.2 ;rgv'bn fur production.

g . s .
W mese animals are at a selective disadvantage / will

have lower reproductive success.
e Over time, the mean fur length is likely to decrease.

ACCEPT ‘allele f
genes causing |
decrease’.
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Question

Answers
part
Any TWO from:
e Crossing over of homologous chromosomes during
prophase |; means chromosomes swap genetic
5.3 material / new combinations of alleles formed.
) + Independent segregation of homologous
chromosomes during metaphase/anap’ v 1.
+ Independent segregation of ‘n - 3t during
metaphase/anapha* e 2
= 2600
0
) x 100 = 767 % increase
ACCEPT 2s.f,,
5.4
685-950%, if ¢
calculated fro
DO NOT ACCE
correct range
working.
Yes: 1 mark for eac
e Strong positive correlation between Arctic fox activity | to a total of 3
and lemming population. MAXIMUM 2
s Arctic fox activity reaches maximum every three or, [one point of vi
four years, and lemming have similar pattern is considered.
suggests the two species have relatec sy Ilr 1 n -
cycles. v
e When lemming pop.aod bt gn Arctsc fox activity
5.5 increases A2 ¢ i o e fo data points. (e.g. 1996, 199

ié\,ca }etlmes Arctic fox activity increases while
“femming population remains very low or falis AND
reference to data points.
e Foxes may exploit another food source.
e Some other factor, such as climate, could cause both
populations to rise and fall in size.
e Activity doesn’t necessarily prove population size.

(e.g. 2001, 200
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Question
part

Answers

6.1

e |f there is not enough vitamin A, some rhodopsin
pigments will not be functional.

s Signal from rod cells to brain will be reduced/halted,
so difficulty seeing / inability to see in dim light /
night blindness.

6.2

.idge

» Cysteine can no longer form a dist*fic «be
with another part of the mc «o s . “}me;".”:’iction
between this amizc adic a ._}ﬁ“,,.«:hérs around it will

_ertiary structure / 3D shape of the

protein no longer ‘fits’ in its membrane location / the
protein can no longer catalyse further reactions.

ACCEPT any oth:

6.3

e Gene/chromosome duplication causes gene to be
copied.

e Extra versions are not needed for their original role;
mutations which lead to new functions (such as
colour vision) will be advantageous.

alternative spl
producing diff
which are usefu

6.4

Compare DNA / mRNA / amino acid sequences; more
similar sequences suggest more closely related proteins.
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Essay Mark Scheme

Mark Impression Cri

0 No response or nothing relevant.

List of biological facts which are des
The theme of the question is not ad

Level &

(1-5) Unfocused

‘1 A large number of errors and irrele

One or two topics which do relate t
each other.

Level 2 G’ two themes covered but not | Content is mostly below A Level co
(6—10) related to each other well, but others are not clearly expl
terminology is used inconsistently.

Some significant errors and several

Several aspects of the question the
linked together effectively.

Several (three or four) themes
covered but not related to each
other

The content is mostly appropriate f
Terminology is generally consistent
explained clearly.

Level 3
(11-15)

Some significant errors, or multiple

Answer considerfs several interrelat
and linke ¢ 1 H>mewhat effectivel

Level 4 | o 1 od topics linked toget" .« Kic “he untent and leve! of detail are
(16-20) P .7 although one or two topics may be

consistent and correct, and languag

AdOD NOILO4dSNI

One major error or irrelevant topic.

Answer considers several aspects o

Extended information  five plus links them effectively to produce a

themes — and beyond the specific
Level 5 course content.
(21-25)

Detailed biology that is all A Level ¢
consistently and correctly. Languag
and focused.

Shows ability to think abstractly

about concepts in biology. o .
P gy No significant errors or irrelevant m

reading.

COPYRIGHT
PROTECTED

9
ag

Education

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 88 of 104



7.1 Why exchange surfaces are important in cells and organisms
The indicative content includes topics that the student might plausibly discuss during th
and students will receive credit for any topic which links the structure and function of a
advantage for a cell or organism.

Students should discuss at least five examples to gain access to the h;ghest marking lev
as describing, and link paragraphs together. :

Topics in bold have major relevance, and are more-'iki f‘,'/“f';' covered in each student’

Sper.
reference

3.23

Cell recognitior; and the immune system 3.24
Surface area to volume ratio 331 Nutrient
Gas exchange 3.3.2 Nerve im
Digestion and absorption 3.3.3 Synaptic tra
Mass transport in animals 3341 Control of blood gluc

Mass transport in plants 3.3.4.2 Control of blood w

7.2 Energy transfers in organisms and ecosystems :
The indicative content includes topics that the student might £ .. ily discuss during th
and students wilt receive credit for any topic which ple. .. 'r"tr A sferof energy in a broa

Students should dlscuss at jeast ﬁve it

Topic covered refsg'zcr;ce
ATP 3.1.6
Transport across cell membranes 323
Digestion and absorption 333
Mass transport in animals 3.34.1
Mass transport in plants 3342
DNA and protein synthesis 3.4.2 coil::;i:ati:]nuess:::
Photosynthesis . sntrol of blood gluc
Respiration ' Populations in
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Practice Paper 3C

Question Answers Extra inf
part
11 Mesophyl ACCEPT ‘Palisad
: ORGAN - ORGAN SYSTEM ;| mesophyll’.
Volume = (10 x 25 x 35) = 8§ 750 um® - | Lmark for corr
Surface Area = 2 (35 ><25) +2 ( o 1 mark for corr

12 |+2(25x10)=2950r - S units.

ECF
1 mark for corr

13 surfaces are needed to increase exchange of
gases/nutrients.

MUST have bot

14 X =guard cell; Y = stoma mark.

ACCEPT ‘Y =sto

Ensures all measurements are taken from the same
point when calculating Rr values.

15 |or
Allows precise measurement of solvent front, so Rt
values can be calculated.

Distance travelled by pigment 1 mark for appr:
Distance travelled by solvent : equation and m

;=

Distance travelled by solvent = 7.5 cm. 1 mark for corr

n and answer.

AdOD NOILO4dSNI

1.6 Distance travelled by pign’\f‘; N =
e (Swiss chard can survive in shade.)
o Different photosynthetic pigments absorb a range of
1.7 light wavelengths.
e Helps maximise rate of photosynthesis at lower light
intensities.
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Question
part

Answers

2.1

Any TWO from:

e Low density relative to carbohydrates; reduces work
needed by muscles to move body.

¢ Many high-energy carbon—hydrogen bonds; store a
large amount of energy.

e Insoluble in water; doesn't affect soft c¢
concentration / water poter* 2 - T

High RQ (respirator . t e iuuge amount of

2.2

betwﬂveen carbon atoms, while saturated fatty acids have
no double bonds.

23

Protein channels are not needed because fatty acids are
soluble in the lipid membrane of the cell.

2.4

¢ Used as a control, to see the background rate of
reaction / create a baseline to compare experimental
results to.

e Provides data on the effect of low bile salt
concentrations on lipase activity.

OR
¢ Excludes theory that something other than bile salts
is causing the change.

2.5

There is a greater increase in lipase activi~a ?h 72 ,2
salts when unsaturated fatty ar Tt j

f)rL -

. Stomach churns and changes composition of fats/oils
before they reach small intestine (which bile salts are
released into).

e Saturated fats tend to be solid at low temperatures,
so less surface area for bile salts / lipase to act on.

e Temperature used is 30 °C, while the temperature of
the small intestine is warmer (around 37 °C).

e Only four lipids studied — small sample size.

e Statistical test should be used to test/confirm
whether difference is significant.

ACCEPT comp
of absolute nu
percentages o
greater’.
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Question Answers Extra inf
part
3.1 29 —18=11mm MUST have uni
Number of dividing cells
Mitotic Index = ( g ) 00 1 mark for co.rr
Total number of cells and substitutio
— g,
=23 (%) 1 mark for corr
3.2 n
23= x 100 gt and answer.
(750) . 7
H .E — ¥ TEE o LR
Rearranging: e 750=17 "
n=17 (ceils} '
ug _es tumour size by 24 %, while Drug B 1 mark for each
'!uces growth by 38 %; comparison.
P Ug B has a greater effect on the size of the
1 mark for expl
tumour, suggesting it has greater efficacy. .
comparison.
e Drug A reduces mitotic index by 87 %, while Drug B 22 —29
reduces Ml by 89 %; < 29 ) X
e Drug B reduces cell division in the tumour more,
suggesting it has greater efficacy. (18 ~ 29) 1
29
33 e Drug B reduces Ml in surrounding tissue by 30 %, )8 — 21
while Drug A only reduces Ml by 5.4 %; < i ) x
e Suggests Drug B may be less specific / do more harm 21
to surrounding tissue. <2.3 - 21) y
21
(3.5 - 3.7)
X
21
(2.6 - 3.7)
AAAAAAAAA 3.7
. DrugAcou'd sl ey e"éé&ylation meaning ACCEPT AW rel
“MA St mi 5§ taghtly around histones. expression of t
3.4 'an _S6s can be transcribed (and transiated) suppressor pro
@,sc o easnly, producing proteins which cause
““apoptosis in cancer cells.
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Question

Answers
part
e ATP synthase is an enzyme AND a protein channel /
ion channel / transmembrane protein. turning a moto
4.1 s Protons pass through ATP synthase down a proton which causes
gradient, producing energy. of ADP.
» Energy is used to phosphorylate ADP {to produ. .
4.2 Non-competitive inhibitors. o
e Release chioroplaste 7 1 = cves without
destroying *h-: 2 ‘
4.3 aht - . ; \treaction requires intact chioroplasts | Would destroy ¢
Liit'lises pigment complexes / electron
@¥isfer chain in thylakoid membrane.
Any FOUR, in logical order, from: ACCEPT “... ligh
e As DCPIP changes from blue to colourless, red light ;eactlon is full
begins to pass through the cuvette (in the oes not occu
colorimeter).
e With no zinc present, DCPIP accepts electrons and
becomes colourless, so light transmission is high.
4.4 e As zinc levels rise, ferredoxin NADP+ reductase is
inhibited.
e Fewer electrons available (for DCPIP to accept), so
less DCPIP changes colour.
e (At intervals) above 1200 uMol dm= zinc hydroxide
concentration, ferredoxin NADP* reductase is fully
inhibited.
Uncertainty = (Absolute uncertainty) x 100 e .
Measurement 8 ‘j_;:
4.5 U= (M) % 100
0.55 4 17
-3y

AdOD NOILO4dSNI
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Question

Answers
part

Any TWO from:

e Action potential in one part of the axon causes
depolarisation in the next section {of axon).

e layer of insulating myelin covers much of the axon,

5.1 so action potential jumps between nodes (of Ban T,
by saltatory conduction). g i L

« When action potential reaci* % - e, ,,,.mLiscuiar
junction, causes net 1y 07 e 10 be released into
synapse. ;

>-2 Rearranging the equation:

115x=0.9

0.9
x=7-=0.008 s (or 8 ms) ECF

e Impulses move more slowly through unmyelinated
neurons.

e Reaction times are slower when recognising and
fleeing a predator.

5.3

So data points are not crowded in one corner of the AW
5.4 graph / so data points can be clearly distinguished / so
data on different orders of magnitude can be compared.

For: . |1 markforeac
* There is a strong positive correlation/r"i or . o -~ |toatotalof3
H "t Vi W
between weaght and n?urqn : by MAXIMUM of
s Therefore, wengh? C2rw ," .C one side of the
neuron numl' 2% presented.

AdOD NOILO4dSNI

5.5 %/ever there are significant outliers / the

""‘reiatnonshap is not directly proportional.

e Any valid use of data; for example: Octopus has
higher mass than domestic cat (8 kg > 4 kg) but fewer
neurons (500 million < 750 million).

e (Can estimate within an order of magnitude but not a
precise number.

e Seven species studied — small sample size.
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Essay Mark Scheme

Mark Impression Cri

0 No response or nothing relevant.

List of biological facts which are des
The theme of th2 question is not ad

Level 1
(1-5) Unfocused | Ce e

© .7 ] Alarge number of errors and irrele

One or two topics which do relate t
each other.

o?ﬂoﬂ j

&ucp- - .
Level 2 | % two themes covered but not | Content is mostly below A Level co

(6-10) related to each other well, but others are not clearly expl
terminology is used inconsistently.

Some significant errors and several

Several aspects of the question the
linked together effectively.

Several (three or four) themes
covered but not related to each
other

Level 3
(11-15)

The content is mostly appropriate f
Terminology is generally consistent
explained clearly.

Some significant errors, or multiple

Answer consic= 5 several interrelat
and !in’ . .2 ymewhat effectivel

o 70 he Content and level of detail are

Related topics linked trd e o )
ikt although one or two topics may be

consistent and correct, and languag

Level 4
(16-20)

AdOD NOILO4dSNI

One major error or irrelevant topic.

Answer considers several aspects o

Extended information  five plus links them effectively to produce a

themes — and beyond the specific
Level 5 course content.
(21-25)

Detailed biology that is all A Level ¢
consistently and correctly. Languag

Shows ability to think abstractly and focused.

about concepts in biology. N .
P gy No significant errors or irrelevant m

reading.

COPYRIGHT
PROTECTED

9
ag

Education

Practice Exam Papers for A Level AQA Biology: Paper 3 Page 95 of 104



6.1 How organisms are adapted to their external environment
The indicative content includes topics that the student might plausibly discuss during th
and students will receive credit for any topic which places a transfer of energy in a broac:

Students should discuss at least five examples to gain access to the highest marking lev
as describing, and link paragraphs together.

Topics in bold have major relevance, and are more likely to "> - s ed in each student’

i

-

Topic covered . | ref:l:uce Topic co
Wati, 2 3.1.7 Biodiversity withi
;f .akaryotlc cells 3.2.1.1
pfokaryotac cells and of 3217 Nutrient
viruses
Gas exchange 3.3.2 Survival and
Mass transport in animals 333 Recep
Mass transport in plants 334 Evolution may lea
Genetic diversity and adaptation 34.4 Populations in
Species and taxonomy 3.4.5

6.2 Why cell specialisation is essential for complex organisms
The indicative content includes topics that the student might plausibly discuss during th
and students will receive credit for any topic which places a transfer of energy in a broa

Students should discuss at ieast five examples to gain access to ! h :;fighest marking lev
as describing, and link paragraphs together. 5 B

i <elyto be covered in each student’

Topics in bold have major relevance, an” . m 1

Core ideas:

} ;ilows dnwsnon of labour
Specialisotron atlows metabolic demands to be met.

Specialisation ailows bulk transport.

Specialisation allows production of new physical structures.

Cells need to produce different products.

Some cells need to be mobile.

Cells may need to communicate long distance, and with specific other cells.
Some cells are adapted for exchange.

Some cells join together to carry out functions they cannot carry out alone.

Topic covered Spec.
reference
Carbohydrates 3.1.2
Structure of eukaryotic cells 32005

Transport across cell membranes

Cell recognition and the imme 2 sye e 77324 Nerve imp:
4 4 332 Skeletal muscles a
contract by nerves a
3.34.1 Control of blood gluc
Mass transport in plants 3.3.4.2 Most of a cell’s DNA
Genetic diversity can arise as a result of 343 Regulation of transcrip

mutation or during meiosis
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Practice Paper 3D

Question Answers
part
(Hydrolysis reaction), using water/Hz0 to break the
1.1 (1,2-)glycosidic bond between molecules.

Fructose AND (a-)glucose

1.2

Any TWO from: a1 T

e Insoluble, so doer » i, .usater potential () / so
starchmalw 5 7 :
. . . ehzymes can act on several parts of the

"jecul'é and catalyse it quickly (when energy is

. .rove away from storage areas.

13

e Increase surface area, so HCl reacts with sucrose
more easily.

o Allow free movement of saccharides, so they come
into contact with Benedict’s reagent more easily.

14

Ensures a constant temperature throughout the boiling
tube.

increased precis::
temperature.

15

e After five minutes, place (a sample of) each mixture
(into a cuvette) in a colorimeter with a red/blue filter.

¢ Measure transmission of light through each sample,
and compare data to a calibration curve (based on
known guantities of sucrose).

ACCEPT ‘meas
of light, and co
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Question
part

Answers

2.1

When the biceps contracts, the triceps relaxes (to lift the
weight) AND bone shape/length doesn’t change.

on same princig

2.2

Any THREE, in logical order, from:

e Action potential causes calcium channels to open z
presynaptic neuron. '

e This causes vesicles containing acc %yl ‘10*
with the membrane, so2re yn ey released into
the junction. s

e Acetylch:l& 1. _V,_,_,_,.wrc'ﬁ i?eceptors onthe

o QE N .itembrane / sarcolemma.

'Ases the sarcoplasmic reticulum to release

balcmm/CaZ* ions {changing the relative electrical

potential across the membrane).

ACCEPT ‘Thisc
exocytosis, so.

2.3

Any TWO from:

¢ Many muscle cells fused together into multinucleate
fibres.

e Many cells surrounded by the same sarcolemma /
external membrane.

e Contains sarcoplasmic reticulum, which is rich in
calcium/Ca2* ions.

e Organised into many smaller structures called
myofibrils.

e Myofibrils contain actin and myosin proteins which
are organised in a specific pattern.

s Cytoplasm contains many mitochondria.

s Fibres packed together in highly vasculnrr,( .
bundles. &

2.4

ACCEPT ‘Many
motor neuron
fine-tuning of

Differences between rafes.

speeds/ rates.

AW
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Question

Answers Extra inf
part
3.1 High rainfall levels; high light intensity / many hours of ACCEPT ‘high ¢
: sunlight; high temperature. nutrients in soil
¢ Biomass must be measured dry; killing and drying
producers {plants) is much easier than consumers /,
3.2 does not raise ethical issues.
e Consumers generally move; harde- tc get
representative sample bv A o
32 %=0.32 g
33 . 8- 5 760 = 12 240 ki (in 100 m? in one day)
12240 122 kJ day™
= a ‘
100 y ACCEPT 1224
Species richness has significantly declined in Forest F, 1 mark for reco
with 99 % confidence / p<0.01, but not in Forest G. significance of
between t-test
AND TWO from:
e Data shows richness rather than abundance — species | 1 mark for each
in F could be more evenly distributed / one species limitation, up t
3.4 could dominate in G. 2 marks.
e Data only shows plant biodiversity; does not consider ACCEPT any oth

animal species.
Other factors besides National Park status {e.g.

remoteness) could contribute to difference. ,
Natural Park may preserve species ;’schnesc hio
evidence that it increases it, as p>0.1 %~ . 7

limitation of da

Practice Exam Papers for A Level AQA Biology: Paper 3

Page 99 of 104

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education




Question

Answers
part

Any TWO from:

¢ Thick layer of elastic tissue — allows recoil / reduces
risk of rupture.

s Thick layer of smooth muscle — increases ability to
withstand pressure.

4.1 e Lumen shape is {relatively) flexible — r.iii4 W
shape in response to differe=>» e biood.

e Largelumenforan-. . 7 ! wslarge quantities of
bloodtop~re 4 a b

vy compared to equivalent vein -

(nt s high blood pressure.

dge heart rate =
104 + 121+111+98+103+116+115+107 11 llowing fi
( ) _ 100 (3s.f) 0, allowing

8 inaccuracies in

Cardiac output=heart rate xstroke volume

4.2 12.2 =109 x s.v.

12.2
=
109

s.v. =0.11 dm? min™!

Reduces the effects of random fluctuations from minute
to minute.

OR
4.3 Reduces the effects of random errors in recording,

OR : i ',‘;""
Easier to perceive and discor'n’ ui» . les'which are due
10 errors. P e

e Parasym i _rvbus system actively reduces
CI L . tiva resting individual {to around
;80’”'1:)pm).

™ 1his is an ongoing process; otherwise, heart rate

would gradually rise towards 100 bpm when at rest.

AdOD NOILO4dSNI

PNS reduces h
4.4
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Question

Answers Extra infc
part :
Advantage: 1 mark for any
Can view the cell’s ultrastructure more clearly/can see | of TEM.
the cell’s organelles internal structures in high . K
resolution. marktorany
51 disadvantage o
. Disadvantage: :
it o DO NOT ACCEP
Need to kill the cell in order to visuzli2i . 0 0 ce -
. / requires specia
visualise living processes witt 'y an - ¢ sample
preparation is comr i ﬁnd 5 .~,~~rc"roduce artefacts +
errors. e
5.2 120 mm = 120 000 um
=22 =14 724x = 14 700x (3 5.f.)
Eukaryote:
Nuclear membrane is present, point,uptoat
DNA is linear rather than circular.
ng ] plasma membr
5.3 ro qryote. . . justification.
DNA is not attached to histone proteins,
Membrane-bound organelles are generally absent.
OR
Neither: organism belongs to a new group.
{Compare and contrast two features llstedi
5.4 Means the name used in hterat' ‘
) research on the organwj S
: ACCEPT revers
on number of s
ACCEPT answe
more similar to bacteria. convergent evo
5.5 e However, only one partial protein — other proteins
may be more similar to those in eukaryotes.
OR
E. coli / H. sapiens may not be representative of their
domains for this gene.
Any TWO from: ACCEPT any ot
e Ribosomal RNA —found in all organisms and highly which focuses
conserved, so easy to compare ‘like for like’/
sequences differ between eukaryotes and bacteria
due to different ribosome structures.
* Highly-conserved genes — have fundament..
i . x| genome —muta
5.6 purposes which link to an organisr.’s

fiving and classification. .
e Introns/exons — ik rya Y te ,ntrons in their DNA,
while Ba“t 4 .
o LS 7 el wall - peptidoglycan/murein in
jer‘l’a’ varied in eukaryotes.

g
@ v0s0mes — 70S in bacteria; 80S in eukaryotes.

T

accumulate ove
genome more s
closely related
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Question Answers Extra info
part
p’+2pg+qg’=1 ACCEPT correct a
) 5 working for 3 ma
p°-+2pg=0.84,s09°=1—-0.84=0.16
ECF
6.1 = V0.16=0.4
p+g=1s0p=0.:6 ‘
20q=2(0.4%06)=04°%
Any TWO frey. ..
6.2 ¥ pulation i =
¢ Mating within the population is random.
e Neither allele offers a significant survival
advantage.
e The mutation rate is zero/negligible.
Any THREE from:
e |nitial decline in moth population due to predation.
e Mutation gives birds new food source, so spreads
(gradually) throughout bird population.
6.3 e Moths with bright patterning are more visible to ACCEPT reverse a
’ predators, and, therefore, more likely to be eaten. | on moths with du
e These moths, on average, are less likely to survive patterns survivin
and have offspring / have fewer offspring.
s Frequency of R allele decreases / frequency of r
allele increases. N
¢ Data suggests directional selpft 2 ha ;Af. J:eﬂ ACCEPT use of da
decrease in wmgspah = :,: L wingspan reduce
6.4 + However,cap » - ALz that predatton is the 346 mmto31lm
anUs” moie evudence) some other factor
'1!0 Y n.sponsnble
I\ .
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Essay Mark Scheme

Mark Impression Cri

0 No response or nothing relevant.

List of biological facts which are des
The theme of th2 question is not ad

Level 1
(1-5) Unfocused | Ce e

© .7 ] Alarge number of errors and irrele

One or two topics which do relate t
each other.

o?ﬂoﬂ j

&ucp- - .
Level 2 | % two themes covered but not | Content is mostly below A Level co

(6-10) related to each other well, but others are not clearly expl
terminology is used inconsistently.

Some significant errors and several

Several aspects of the question the
linked together effectively.

Several (three or four) themes
covered but not related to each
other

Level 3
(11-15)

The content is mostly appropriate f
Terminology is generally consistent
explained clearly.

Some significant errors, or multiple

Answer consic= 5 several interrelat
and !in’ . .2 ymewhat effectivel

o 70 he Content and level of detail are

Related topics linked trd e o )
ikt although one or two topics may be

consistent and correct, and languag

Level 4
(16-20)

AdOD NOILO4dSNI

One major error or irrelevant topic.

Answer considers several aspects o

Extended information  five plus links them effectively to produce a

themes — and beyond the specific
Level 5 course content.
(21-25)

Detailed biology that is all A Level ¢
consistently and correctly. Languag

Shows ability to think abstractly and focused.

about concepts in biology. N .
P gy No significant errors or irrelevant m

reading.
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7.1 Technology in modern genetics
The indicative content includes topics that the student might plausibly discuss during th
and students will receive credit for any topic which discusses technology’s impact on th
indirect (e.g. Fast Plant®), but the connection between the technology and the field of

Students should discuss at least five examples to gain access to the h;ghest marking lev
as describing, and link paragraphs together.

Topics in bold have major relevance, and are more-'iki f‘,}'f{;' covered in each student’

Topiccovr.z Spec.
et reference
N ga;‘?“ or studymg cells 3.2.1.3
All celis arise from other celis 3.2.2 Most of a cell’s DNA
netic diversi n ari result of . .
Genetic dlve. sity ca a' ise as'a 'esu to 343 Regulation of transcrip
mutation or during meiosis
Species and taxonomy 3.4.5 Using genom
Investigating diversity 347 Recombinant DN
Differences in DNA betv:
. the same species ca
Inheritance 3.7.1 . . . .
! identification and dia
Evolution may lead to speciation

7.2 The role of i ions in plants and animals

Topic covered re::rzcr;ce
Many proteins are enzymes 3.14.2
ATP 3.1.6
Inorganic ions 3.1.8
Digestion and absorption 333
Mass transport in animals 3341
Mass transport in plants 3.3.4.2 : ;i‘:li:at:;nnu:s::: i
Photosynthesis , F 5] 1 Control of blood
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