Questions matter

GCSE to A-level progression:
learner transition activities -

Biology

Introduction

Learner booklet with information about:
e the specification and structure of the assessment
e and key skills activities to support the move from GCSE to A-level Biology.

Aim of the booklet

This booklet will support your transition from GCSE Science to A-level. At first, you may find
the jump in demand a little daunting, but if you follow the tips and advice in this guide, you'll
soon adapt. As you follow the course you will see how the skills and content you learnt at
GCSE will be developed and your knowledge and understanding of all these elements will

progress.

We have organised the guide into three sections:
1. Understanding the specification and the assessment.
2. Transition activities to bridge the move from GCSE to start of the A-level course.
3. Progression of key ideas from GCSE to A-level.
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Understanding the specification and the assessments

Specification at a glance

The specification is a useful reference document for you. You can download a copy from our
website here.

The most relevant parts of the specification for learners are the following:
Section 3: Subject content

Section 6: Maths requirements and examples

Section 7: Practical assessment

In Biology, the subject content is split between AS and A level (sections 3.1 - 3.4) and A level
only (sections 3.5-3.8). The section titles are listed here:

3.1 Biological molecules

3.2 Cells

3.3  Organisms exchange substances with their environment

3.4  Genetic information, variation and relationships between organisms

3.5 Energy transfers in and between organisms (A level only)

3.6 Organisms respond to changes in their internal and external environments (A level
only)

3.7 Genetics, populations evolution and ecosystems (A level only)

3.8  The control of gene expression (A level only)

Each section of the content begins with an overview, which describes the broader context and
encourages an understanding of the place each section has within the subject. This overview
will not be directly assessed.

The specification is presented in a two-column format:

e the left-hand column contains the specification content that must cover, and that can be
assessed in the written papers

e theright-hand column exemplifies the opportunities for maths and practical skills to be
developed throughout the course. These skills can be are assessed through any of the
content on the written papers not necessarily in the topics we have signposted.
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Assessment structure
AS

The assessment for the AS consists of two exams, which you will take at the end of the course.

Paper 1 Paper 2

What's assessed

e Any content from topics 1-4, including
relevant practical skills

What's assessed

e Any content from topics 1-4, including
relevant practical skills

How it's assessed

e Written exam: 1 hours 30 mins
e 75 marks
e 50% of the AS-level

How it's assessed

e Written exam: 1 hours 30 mins
e 75 marks
e 50% of the AS-level

Questions

e 65 marks short answers questions
e 10 marks comprehension questions

Questions

e 65 marks short answers questions
e 10 marks comprehension questions

A-level
Paper 1

What's assessed

¢ Any content from topics
1-4 including relevant
practical skills

Paper 2

What's assessed

e Any content from topics
5-8, including relevant
practical skills

Paper 3

What's assessed

Any content from topics
1-8, including relevant
practical skills

How it's assessed

e Written exam: 2 hours
e 91 marks
e 35% of the A-level

How it's assessed

e Written exam: 2 hours
e 91 marks
e 35% of the A-level

How it's assessed

Written exam: 2 hours
78 marks
30% of the A-level

Questions

e 76 marks: a mixture of
short and long answer
questions

e 15 marks: extended
response questions

Questions

e 76 marks: a mixture of
short and long answer
questions

e 15 marks: extended
response questions

Questions

38 marks: structured
questions, including
practical techniques

15 marks: critical analysis
of given experimental
data

25 marks: one essay from
a choice of two titles

© 2026 AQA
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Assessment objectives

As you know from GCSE, we have to write exam questions that address the Assessment
objectives (AOs). It is important you understand what these AOs are, so you are well prepared.
In Biology there are three AOs:
e AO1: demonstrate knowledge and understanding of scientific ideas, processes,
techniques, and procedures (A-level about 30-35% of the marks)
e AO2: apply knowledge and understanding of scientific ideas, processes, techniques, and
procedures:
o in atheoretical context
o ina practical context
o when handling qualitative data
o when handling quantitative data
(A-level about 40-45% of the marks).
e AO3: analyse, interpret, and evaluate scientific information, ideas, and evidence, including
in relation to:
o make judgements and reach conclusions
o develop and refine practical design and procedures.
(A-level about 25-30% of the marks).

Other assessment criteria
At least 10% of the marks for AS and A-level Biology will assess mathematical skills, which will

be equivalent to Level 2 (Higher Tier GCSE Mathematics) or above.

At least 15% of the overall assessment of AS and A-level Biology will assess knowledge, skills
and understanding in relation to practical work.

Command words

Command words are used in questions to tell you what is required when answering the
question. You can find definitions of the command words used in Biology assessments on the
website. They are very similar to the command words used at GCSE

Subject specific vocabulary

You can find a list of definitions of key working scientifically terms used in our AS and A-level
specification here.

You will become familiar with, and gain understanding of, these terms as you work through
the course.
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Transition activities

The following activities cover some of the key skills from GCSE science that will be relevant at
AS and A-level. They include the vocabulary used when working scientifically and some maths
and practical skills.

You can do these activities independently or in class. The booklet has been produced so that it
can be completed electronically, or you can print them out.

The activities are not a test. Try the activities first and see what you remember and then use
textbooks or other resources to answer the questions. Don’t just go to Google for the
answers, as actively engaging with your notes and resources from GCSE will make this
learning experience much more worthwhile.

The answer booklet guides you through each answer. It is not set out like an exam mark
scheme but is to help you get the most out of the activities.

Understanding and using scientific vocabulary

Understanding and applying the correct terms are key for practical science. Much of the
vocabulary you have used at GCSE for practical work will not change but some terms are dealt
with in more detail at A-level so are more complex.
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Activity 1 Scientific vocabulary: designing an investigation

Link each term on the left to the correct definition on the right.

Hypothesis The maximum and minimum values of the
independent or dependent variable

Dependent variable A variable that is kept constant during an
experiment

Independent variable The quantity between readings, eg a set of 11
readings equally spaced over a distance of 1
metre would give an interval of 10 centimetres

Control variable A proposal intended to explain certain facts or
observations

Range A variable that is measured as the outcome of an
experiment

Interval A variable selected by the investigator and
whose values are changed during the
investigation
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Activity 2 Scientific vocabulary: making measurements

Link each term on the left to the correct definition on the right.

True value

The range within which you would expect the
true value to lie

Accurate

A measurement that is close to the true value

Resolution

Repeated measurements that are very similar to
the calculated mean value

Precise

The value that would be obtained in an ideal
measurement where there were no errors of any
kind

Uncertainty

The smallest change that can be measured
using the measuring instrument that gives a
readable change in the reading

Activity 3 Scientific vocabulary: errors

Link each term on the left to the correct definition on the right

Random error

Causes readings to differ from the true value by
a consistent amount each time a measurement is
made

Systematic error

When there is an indication that a measuring
system gives a false reading when the true value
of a measured quantity is zero

Zero error

© 2026 AQA
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Activity 4 Sl units and prefixes

Understanding and using Sl units

Every measurement has a size (eg 2.7) and a unit (eg metres or kilograms). Sometimes, there
are different units available for the same type of measurement. For example, milligram, gram,
kilogram and tonne are all units used for mass.

To reduce confusion, and to help with conversion between different units, there is a standard
system of units called the Sl units which are used for most scientific purposes.

These units have all been defined by experiment so that the size of, say, a metre in the UK is
the same as a metre in China.

There are seven Sl base units, which are given in the table.

Physical quantity Unit Abbreviation
Mass Kilogram kg

Length Metre m

Time Second S

Electric current Ampere A
Temperature Kelvin K

Amount of substance Mole mol
Luminous intensity candela cd

All other units can be derived from the Sl base units. For example, area is measured in
metres square (written as m?) and speed is measured in metres per second (written as m s™
this is a change from GCSE where it is written as m/s).
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Using prefixes and powers of ten

Very large and very small numbers can be complicated to work with if written out in full with
their Sl unit. For example, measuring the width of a hair or the distance from Manchester to
London in metres (its SI unit) would give numbers with a lot of zeros before or after the
decimal point, which would be difficult to work with.

So, we use prefixes that multiply or divide the numbers by different powers of ten to give
numbers that are easier to work with. You will be familiar with the prefixes milli (meaning
1/1000), centi (1/100), and kilo (1 x 1000) from millimetres, centimetres, and kilometres.
There is a wide range of prefixes. Most of the quantities in scientific contexts will be quoted
using the prefixes that are multiples of 1000. For example, we would quote a distance of 33
000 m as 33 km.

The most common prefixes you will encounter are given in the table.

Symbol Power of 10  Multiplication factor

Tera T 10'? 1,000,000,000,000

Giga G 10° 1,000,000,000

Mega M 10° 1,000,000

kilo k 10° 1,000

deci d 107 0.1 1710

centi C 10 0.01 1/100

milli m 103 0.001 1/1000

micro M 10° 0.000 001 1/1 000 000

nano n 107 0.000 000 001 1/1 000 000 000

pico p 1072 0.000 000 000 001 1/1 000 000 000 000

femto f 107" 0.000 000 000 000 001 | 1/1 000 000 000 000 000
Question

What would be the most appropriate unit to use for the following measurements?
1. The time between heart beats

The diameter of a cheek cell

The distance that a migratory bird travelled each year

The thickness of a DNA helix

The mass of a rabbit

The mass of iron in the body

The diameter of a glucose molecule

NouhkhwnN
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Activity 5 Units
Choose the most appropriate unit and estimate the size of each of the following.
1. The mass of an earthworm
2. The volume of water in a teardrop
3. The volume of water in a garden pond
4. The time taken for a sunflower to grow
5. The temperature difference between the blood in the heart and in the ear on a cold day
6. The diameter of a human hair

7. The length that your fingernails grow each day

©

The total length of DNA in one human body cell

Activity 6 Converting data

Re-write the following.

—_

. 0.00224 metres in millimetres
2. 104 micrograms in grams

3. 6.2 kilometres in metres

4. 10 micrograms in nanograms
5. 70 decilitres in litres

6. 10 cm3in litres
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Activity 7 Investigating how temperature and pH affect enzymes
Practical skills

The practical skills you learnt at GCSE will be further developed through the fieldwork and
practicals you undertake at A-level. Your teacher will explain in more detail the requirements
for fieldwork, practical work, and the research methods.

There is a practical handbook for Biology which has lots of very useful information to support
you in developing these important skills. You can download a copy here.

Question

Egg white is made of protein. The learners were investigating how temperature and pH affect

the digestion of protein.

The learners carried out the following procedure:

o filled six narrow glass tubes with fresh egg white

e Dboiled the tubes so the egg white became solid

e placed each tube into a different beaker containing human protease enzyme at different
pH values at room temperature and 3 in neutral pH but at different temperatures for 24
hours

e measured the length of solid egg white in each tube after 24 hours.

The diagram shows the investigation

At the start After 24 hours

re 3 [ wors

// N\ : /
Glass tube Solid egg white

The results were recorded in the tables below:

Original length of solid egg Final length of solid egg white % change
white (cm) (cm)

Temperature ( Original length of solid egg Final length of solid egg % change
°C) white (cm) white (cm)

35 6.0 3.8

55 6.0 53
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1. State a hypothesis for this investigation.

2. The learners predicted that the enzyme would be most effective in conditions similar to
those found in the human body. Was their prediction correct?

3. Identify the independent and dependent variables in this investigation.

4. Suggest the control variables for this investigation.

5. Describe the difference between repeatable and reproducible.

6. What would be the most likely resolution of the ruler you would use in this investigation.
7. Suggest how repeating the investigation would be an improvement.

8. Calculate the % change for each result in this investigation. Show your answers to 3
significant figures.

© 2026 AQA 13 0f 26



A-LEVEL BIOLOGY - 7401/7402 - GCSE TO A-LEVEL LEARNER TRANSITION ACTIVITIES

Activity 8 Mean, mode, median and scatter graphs

Analysing data

Biological investigations often result in large amounts of data being collected. It is
important to be able to analyse this data carefully in order to pick out trends.

Question

A learner investigated an area of moorland where succession was occurring. The learner used
quadrats to measure the area covered by; different plant species, bare ground and surface
water.

They did this every 10 metres along a line transect. The learner also recorded the depth of soil
at each quadrat. Their results are shown in the table.

Area covered in each quadrat A to E in cm?

A B o D E
Bog moss 55 40 10 - -
Bell heather - - - 15 10
Sundew 10 5 - - -
Ling - - - 15 20
Bilberry - - - 15 25
Heath grass - - 30 10 5
Soft rush - 30 20 5 5
Sheep's fescue - - 25 35 30
Bare ground 20 15 10 5 5
Surface water 15 10 5 - -
Soil depth / cm 3.2 4.7 8.2 11.5 14.8

Calculate:

1. Calculate the mode area of soft rush in the sample.

2. Calculate the mean soil depth of the area of moorland sampled.

3. Calculate the median amount of bare ground in the sample.

4. Using the data in the table plot a scatter graph of the soil depth against the area covered
by bare ground, soft rush and bog moss (use different colours or markers for each).

© 2026 AQA 14 of 26



A-LEVEL BIOLOGY - 7401/7402 - GCSE TO A-LEVEL LEARNER TRANSITION ACTIVITIES

1. What conclusions can you draw from this graph?
2. Suggest how to improve the validity of these conclusions.
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Activity 9 Data in tables

A patient with a leaking heart valve may have the valve replaced. A study compared two

different types of replacement heart valve:
¢ mechanical valves
e biological valves from pigs.

The data used in the study was collected from female patients aged 50-69. Table 4 shows the

data

Table 4

Type of replacement heart valve

on the brain after surgery

Mechanical Biological

Number of patients given the valve 2852 1754
Number of patients who died from
heart-related problems after valve 180 178
replacement
Percentage of patients alive after 5 years 91 89
Percentage of patients needing a second

o 22 5.2
valve replacement within 6 years
Percentage of patients who had a blood clot 58 0.1

1. Give one conclusion about the death of patients from heart-related problems after a valve

replacement.

Include calculations to support your answer.

2. Evaluate the use of mechanical replacement heart valves and biological replacement heart

valves.
Use information from Table 4.

© 2026 AQA
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Activity 10 Analysing complex graphs
The volume of air breathed in and out of the lungs during each breath is called the tidal
volume.

The breathing rate and tidal volume were measured for a cyclist pedalling at different speeds.
The graph shows the results

3 20
Tidd i
volume - 5
4 < w
- ri
& a | i
5 . 20
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Fi = Breathing
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1] ] 10 15 20 25
Cyding speed / krn bt

1. State the tidal volume when the cycling speed was 17 km h™".
2. State the breathing rate when the cycling speed was 8 km h™".
3. Calculate the change in breathing rate when the cyclist speed changed from 10 to 20 km
1
:x.press this as a percentage.

4. State the speed at which the breathing rate starts to increase.

5. The tidal volume increased linearly with the cycling speed up to about 10 km h-'. Calculate
the increase in volume for each increase in speed of 1 km h".
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Activity 11 Extended writing

The ability to write coherently in a logical, well-structured way is an essential skill to develop.
At GCSE the 6-mark extended response questions are used so learners can demonstrate this
skill. At A-level you need to develop this skill further, and you will be expected to write longer
extended response questions, including an essay worth 25 marks. You will practice this skill
over the next 2 years.

The command word in a question, like at GCSE, is important as it gives you an indication of
what to include in your answers. For example, ‘explain’ means you must give reasons why
things are happening, not just give a description. A comparison needs advantages and
disadvantages or points for and against. Your teacher will work with you on this skill during
the course.

This is an ‘open book’ activity, meaning you can use notes/ resources to help you.

Before attempting the question below, you might want to remind yourself of the work you did
on the following topics at GCSE (using notes/ textbooks/ revision guides etc):

e the theory of evolution

e the role of mutation and natural selection

Lemurs are only found on the island of Madagascar. Madagascar is off the coast of Africa.
Scientists think that ancestors of modern lemurs evolved in Africa and reached Madagascar
about 50-60 million years ago.

Today there are many species of lemur living on Madagascar

Figure 1 shows the distribution of three species of lemur on Madagascar.

'z
4 ! Species P
S ~— pecies

f; Madagascar (((

Species Q

Ring-tailed
lemur

/o 300 km

Describe how the ancestors of modern lemurs may have evolved into the three different
species shown on the map (species P, species Q and ring tail lemurs)
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Progression of content

What you learnt at GCSE forms the foundation to your further study at A-level. Ideas will be
developed and refined, new concepts and skills will be introduced. The follow are some
optional questions which you might like to have a go at. They are designed to help refresh
your memory of some of the important concepts you will use during your study of AS and A -
level Biology.

Use the questions in each section to help to identify where your knowledge and
understanding is secure and which areas you may need to revisit.

Activity 12 Cell structure and magnification

Drawing images from microscope observations must be done carefully, including careful
measurements for magnification calculations.
Make sure that you are clear on the organelles within different cells and their functions.

You must also be secure in the method used to make observations using a light microscope
and the purpose of each method step.

Figure 1 shows an animal cell viewed using a microscope

The cell contains a nucleus.

1. State the function of the nucleus.

2. Name one type of cell that does not contain a nucleus.
3. Onthe diagram label three parts of the cell.

4. Name one structure found in a plant cell but not found in an animal cell.
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The figure below shows some different cells.

The real length from point X to point Yi s 0.06 mm.
5. Calculate the magnification.
The cells shown above were viewed using a light microscope.

6. Give two advantages of using an electron microscope instead of a light microscope.

Activity 13 Cell division

There is sometimes confusion between how and cells divide by mitosis and meiosis. You
need to understand the purpose and features of each process and the role of mitosis in the
cell cycle.

Cell division is needed for growth and for reproduction.

Table 3 contains three statements about cell division.
Complete Table 3 by ticking one box for each statement.

Table 3

Statement is true for

Both mitosis

Statement Mitosis only | Meiosis only and meiosis

All cells produced are genetically identical

In humans, at the end of cell division each
cell contains 23 chromosomes

Involves DNA replication
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Activity 14 Transport across cell membranes

In Biology, many processes involve moving substances across boundaries. Ensure that you
know what each of diffusion, osmosis and active transport are and where each takes place.
Questions on transport across cell membranes often involve data and applying knowledge
and understanding to unfamiliar contexts.

One of the required practicals at GCSE is on osmosis, make sure that you can interpret the
graph used to show the results.

A learner carried out an investigation using chicken eggs. This is the method used.

Place 5 eggs in acid for 24 hours to dissolve the egg shell.
Measure and record the mass of each egg.

Place each egg into a separate beaker containing 200 cm3 of distilled water.

After 20 minutes, remove the eggs from the beakers and dry them gently with a paper
towel.

5. Measure and record the mass of each egg. Table 4 shows the results.

AN

Table 4
E Mass of egg without shell Mass of egg after 20
99 in grams minutes in grams
1 73.5 77.0
2 70.3 73.9
3 72.4 75.7
4 71.6 73.1
5 70.5 73.8

Another learner suggested that the result for egg 4 was anomalous.
1. Do you agree with the learner?

Give a reason for your answer.
2. Calculate the percentage change in mass of egg 3.

3. Explain why the masses of the eggs increased.

4. Explain how the learner could modify the investigation to determine the concentration of
the solution inside each egg.

Chicken eggshells contain calcium. Calcium ions are moved from the shell into the cytoplasm
of the egg.
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Table 5 shows information about the concentration of calcium ions.

Table 5
Location Concentration of calcium
: ions in arbitrary units
Egg shell 0.6
Egg cytoplasm 2.1

5. Explain how calcium ions are moved from the shell into the cytoplasm of the egg.
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Activity 15 Digestion and food tests

It is important to understand the role of enzymes in digestion and how enzymes work.
Recalling the food tests is important, particularly how to test for protein and sugars.

1. Describe how a learner could test cow's milk to show whether it contains protein and
different types of carbohydrate.

A scientist investigated the effect of bile on the breakdown of fat in a sample of milk.

The scientist used an indicator that is colourless in solutions with a pH lower than 10, and pink
in solutions with a pH above 10

This is the method used.
Add 1 drop of bile to a test tube and one drop of water to a second test tube.

o Add the following to each test tube:
5 cm? of milk
7 cm? of sodium carbonate solution (to make the solution above pH 10)
5 drops of the indicator
1 cm? of lipase.

e Time how long it takes for the indicator in the solutions to become colourless.

Time taken for the indicator to become
colourless in seconds

Solution with bile 65

Solution without bile 143

2. Explain why the indicator in both tubes became colourless.

3. Explain the difference in the results for the two test tubes in the table above
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Activity 16 Circulatory systems and gas exchange

Application of your knowledge and understanding of these key concepts to unfamiliar context
is @ way examiners can assess the depth of your understanding.

A small animal called an axolotl lives in water.

The axolotl has a double circulatory system.
1. Explain what is meant by the term double circulatory system.

The diagram below shows the double circulatory system of the axolotl.

Gas exchange surfaces

2. The heart of the axolotl has only one ventricle. Label the ventricle on the diagram.

3. Explain why having only one ventricle makes the circulatory system less efficient than
having two ventricles.

Explain why an axolotl may die in water with a low concentration of oxygen. Use the diagram
above to help you, remember about surface area: volume ratio in gas exchange.
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Activity 17 DNA and genetics

Genetic material is made of DNA.
1. Name the structures in the nucleus of a human cell which contain DNA.

The figure below shows part of one strand of a DNA molecule.

Phosphate

2. Label parts X, Y and Z with the correct word from the list below:
base fattyacid nucleotide sugar glycerol

3. A complete DNA molecule is made of two strands twisted around each other.
What scientific term describes this structure?

DNA codes for the production of proteins.
A protein molecule is a long chain of amino acids.

4. How many amino acids could be coded for by the piece of DNA shown in the figure above?
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Activity 18 Monoclonal antibodies

Monoclonal antibodies are identical copies of a specific type of antibody. Antibodies are
extremely important as they are a type of protein that is produced by lymphocytes to fight
pathogens (disease causing viruses, bacteria, fungi or protists). Pathogens have antigens on
them which makes them unique. When a pathogen enters an organism and causes an
infection, the lymphocyte recognises the unique antigen on the pathogen and start attacking
them by producing antibodies. Monoclonal antibodies (copies) can be made in the lab.

A farmer thinks a potato crop is infected with potato virus Y (PVY). The farmer wants to buy a
monoclonal antibody to get rid of the potato virus.
To make the monoclonal antibodies a scientist first isolates the PVY protein from the virus.

1. Describe how the scientist would use the PVY protein to produce the PVY monoclonal
antibody for the farmer.
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Activity 1 Scientific vocabulary: Designing an investigation

Hypothesis The maximum and minimum values of the
independent or dependent variable

Dependent variable A variable that is kept constant during an
experiment

Independent variable The quantity between readings, eg a set of 11
readings equally spaced over a distance of 1
metre would give an interval of 10 centimetres

Control variable A proposal intended to explain certain facts or
observations

Range A variable that is measured as the outcome of an
experiment

Interval A variable selected by the investigator and
whose values are changed during the
investigation
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Activity 2 Scientific vocabulary: Making measurements

True value The range within which you would expect the
true value to lie

Accurate \ A measurement that is close to the true value
Resolution Repeated measurements that are very similar to
the calculated mean value
Precise The value that would be obtained in an ideal
measurement where there were no errors of any
kind
Uncertainty The smallest change that can be measured

using the measuring instrument that gives a
readable change in the reading

Activity 3 Scientific vocabulary: Errors

Random error Causes readings to differ from the true value by

a consistent amount each time a measurement is
made
Systematic error When there is an indication that a measuring
system gives a false reading when the true value
of a measured quantity is zero
Zero error Causes readings to be spread about the true
value, due to results varying in an unpredictable

way from one measurement to the next
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Activity 4 Sl units and prefixes

ms (milliseconds)
pgm

km

nm

g or kg

&
pm (picometres)

NouhkwhN =

Activity 5 Units

48

0.05 ml, 50 pl
1.5m3

120 days
2°C

100 pm

0.1 mm

2m

N k~WN =

Activity 6 Converting units

2.24 mm

0.104 g

6200 m

10,000 nanograms
71

0.011

oA wWN =
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Activity 7 Investigating enzymes

1.

w

The hypothesis is that length of egg white in each tube will decrease. This is expected to
happen because protein in the egg white will be digested by the protease enzyme. The
magnitude of the decrease will depend on the pH and temperature in which the enzyme
and protein are incubated as enzyme activity is affected by both pH and temperature.

Remember: a hypothesis requires some scientific explanation as to why it is thought to be
true.

The prediction was correct as the biggest decrease in length of egg white occurred at both
pH7 and at 35 C. This suggests that the enzyme is most effective at this pH and
temperature of those tested.

(A prediction also requires some explanation. These results tell us that the optimum
conditions for the enzyme of the three pH and temperature values tested. However, we
cannot conclude that these are the best conditions for the enzyme, that would require
further tests.)

Independent - pH or temperature; dependent- length of egg white.

Control variables include length of incubation time, concentration of protease enzyme
used.

Repeatable - same person using same method and equipment gives same outcome. Itis
not enough to say 'keep everything the same’. Reproducible - different person or different
method and equipment gives same outcome

1T mm

Repeating the investigation allows you to identify and then ignore anomalous results.
Ideally, you would repeat an experiment such as these three times to see how close
together the results are and ignore those that appear anomalous when calculating a mean
change at each pH/ temperature.

Repeated results that are close to the mean are said to be precise. When suggesting
repeating an experiment as an improvement, you must state why this would help. It is not
enough to identify an anomaly, you must be clear how to deal with (eg ignore when
calculating a mean).
To calculate % change : calculate the change in length and then express it as a percentage
of the total starting length

For example: pH 4

change inlength 6.0-5.6=0.4cm

04asa%of6 =0.4x100=6.66666

6
to 3 sig fig. = 6.67
pH 4 =6.67 15 C=5.00
pH7=36.7 35 C=36.7
pH9 =333 55 C=11.7
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Activity 8 Mean, media, mode and scatter graphs

5.

1

2
3.
4

5cm2
8.5cm2
10 cm?2

IRES B8 .
B Rt e nte pes

I

=

Bog moss and soft rush favour shallow soils as the deeper the soil, the lower the area
covered by each of these.

The deeper the soil, the better vegetation grows as the deeper the soil the less area
covered by bare ground.

In your answer mention both factors that you were asked to plot on the graph in your
conclusion.

Repeat the investigation in similar positions to increase the sample size. This will allow to
check for precision of results and to identify and ignore anomalous results when
calculating mean values. This increases accuracy and validity of conclusions.

Only stating that you would repeat the investigation is insufficient. The reasons why this is
an improvement are needed. Use the correct scientific language such as validity, accuracy
and precision.
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Activity 9 Data in tables

1. % of deaths following mechanical valve = 180 x 100 = 6%
2852
% of deaths following biological valve = 178 x 100 = 10%
1754

Therefore a higher percentage of patients die with biological valve than mechanical valve.
2. Evaluate means to use the information (and your own knowledge) to consider the

evidence on both sides. Itis essential that you include a judgement based on the

evidence, for example say which type of valve you would recommend.

Content could include the following as comparison of both valves.

Mechanical valves:

e longer lasting or more durable or don’t wear out as easily or less likely to need

replacing (within 6 years)

e blood clots on the brain are more likely after surgery

e patient has to take anti-clotting medication for the rest of their lives

e if medication not taken correctly, clots can lead to blood clots on brain / heart attack

e medication can lead to excessive bleeding (after injury)

e some patients say they can hear the valves opening and closing

e survival rate at 5 years is slightly higher for mechanical valve

e lower percentage of deaths due to heart-related problems.

Biological valves:

e more likely to need further operation or another new valve

e valve may harden

e more likely to be rejected

¢ no additional medication required

e ethical issues surrounding use of animal tissue

e more likely to need (immuno-suppressant) medication.

Both valves:

e both are readily available - little wait time.

Activity 10 Analysing complex graphs

1. 2.5dm?

2. 13.5 breaths per minute

3. Increased from 15.0 to 19.5 breaths per minute = an increase of 4.5 breaths per minute.
4.5x 100 =30%
15

4, 5.5km h-1

5. Tidal volume increases from 0.6 dm3 to 2.0 dm3 from 0-10 km h-1

Average change perincrease of 1.0 km h-1 1.4 =0.14dm3 km h-1
10
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Activity 11 Extended answers

A good description requires scientifically relevant facts, events or processes to be identified
and given in detail to form an accurate account. Your description should include the following
points:

e isolation of different populations

e habitat variation between lemur populations

e genetic variation or mutation (in each population)

e better adapted survive (reproduce) and pass on (favourable) allele(s) to offspring

e (eventually) cannot produce fertile offspring with other populations.

Activity 12 Cell structure and magnification

1. Controls the activities of the cell
2. Red blood cell or bacteria / prokaryote or xylem cell
3. Any three features correctly identified and labelled:
e cellmembrane
e nucleus
e cytoplasm
e mitochondria
e ribosomes.
4. Cell wall, chloroplast, vacuole
Magnification = size of image
size of real object
6. Higher magnification and higher resolution

U

Activity 13 Cells and cell division

statement is true for

mitosis | meiosis | both mitosis
only only and meiosis

all cells produced are v
genetically identical

in humans, at the end of
cell division each cell v
contains 23 chromosomes

involves DNA replication
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Activity 14 Transport across cell membranes

N —

. Yes, because the mass change of egg 4 is much lower than the others.

75.7 -72.4x 100 = 4.6%

72.4
Mass increased because water entered the egg by osmosis from a dilute solution in the
beaker to a more concentrated solution in the egg through a partially permeable
membrane.
Use five or more different concentrations of salt / sugar solution in beakers
plot the percentage change (in mass / volume) on a graph
determine the concentration where the curve / line crosses the zero-percentage change
(in mass / volume).
lons are moved from an area of low concentration to high concentration by active
transport which requires using energy.

Activity 15 Digestion and food tests

1.

© 2026 AQA

The method could include the following steps:

a) Biuret reagent tests for protein

b) add Biuret reagent to milk

c) solution will turn (from blue) to lilac if positive

d) iodine solution tests for starch (ignore iodine unqualified)

e) add iodine solution to milk

f) solution will turn (from orange / brown) to blue / black if positive

g) Benedict's reagent tests for sugars

h) add Benedict's reagent to milk and heat

i) solution will turn (from blue) to (brick) red / brown / orange / yellow / green if positive.
Lipase breaks down fat into fatty acids, the fatty acids lower the pH.

when the fatty acids cause the pH to be below 10 the indicator becomes colourless.
Bile emulsifies fats which creates a larger surface area of fat. The lipase can then break
down the fat to produce fatty acids more quickly or effectively.
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Activity 16 Circulatory system and gas exchange

1. Blood is pumped to the lungs by one side of the heart and blood is pumped to the body by
the other side of the heart.
2. Ventricle labelled as grey area as below

w

Oxygenated and deoxygenated blood mixes so less oxygen reaches the body cells.

4. The concentration gradient of oxygen is less steep in water where there is a low
concentration of oxygen, so less oxygen diffuses into blood / cells / gills.

Less aerobic respiration occurs so less energy is released / available so less metabolism
or

More anaerobic respiration occurs so less energy is released / available so less
metabolism.

Activity 17 DNA and genetics

1. Chromosome(s)
2. X=sugar
Y = nucleotide
Z= base
3. Double helix
4. 3

Activity 18 Monoclonal antibodies

¢ Inject the protein into a mouse.

e Combine lymphocytes with tumour or cancer cells to make hybridoma (cells).
e Find a hybridoma which makes a monoclonal antibody specific to PVY.

e Clones (the hybridoma) to produce many cells (to make the antibody).
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