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UNIT SHEETS

These pages cover the specific statements you need to know.

Note which topics appear in paper 1 and which are in paper 2.

Key
AQA Labels this as a Key Focus
No colour: Could come up
RP means required practicals
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Specification
code
4.1.1.1
4.1.1.2
4.1.1.3
4.1.1.4
4.1.1.5
4.1.2.1
4.1.2.2
4.1.2.3
4.1.3.1
4.2.1
4.2.2.1
4.2.2.2
4.2.2.3
4.2.2.5
4.2.2.6
4.2.2.7
4.2.3.1
4.2.3.2
4.3.1.1
4.3.1.2
4.3.1.3
4.3.1.4
4.3.1.5
4.3.1.6
4.3.1.7
4.3.1.8
4.3.1.9
4.4.1.1
4.4.1.2
4.1.1.2
4.1.3.2
4.2.2.1
4.2.2.1
4.4.1.2
4.5.1
4.5.3.1
4.5.3.2
4.5.3.5
4.5.3.6
4.6.1.3
4.6.1.4
4.6.1.5
4.6.2.4
4.6.3.1
4.6.3.2
4.6.4
4.7.1.1
4.7.1.2
4.7.1.3
4.7.2.1
4.7.2.2
4.7.3.2
4.5.2
4.7.2.1

Title
Eukaryotes and prokaryotes
Animal and plant cells
Cell specialisation
Cell differentiation
Microscopy
Chromosomes
Mitosis and the cell cycle
Stem cells
Diffusion
Principles of organisation
The human digestive system
The heart and blood vessels
Blood
Health issues
The effect of lifestyle on some non-communicable diseases
Cancer
Plant tissues
Plant organ system
Communicable (infectious) diseases
Viral diseases
Bacterial diseases
Fungal diseases
Protist diseases
Human defence systems
Vaccination
Antibiotics and painkillers
Discovery and development of drugs
Photosynthetic reaction
Rate of photosynthesis
RP1: Microscopes
RP2: Osmosis
RP3: Food tests
RP4: Enzymes
RP5: Photosynthesis
Homeostasis
Human endocrine system
Control of blood glucose concentration
The use of hormones to treat infertility
Feedback systems
DNA and the genome
Genetic inheritance
Inherited disorders
Genetic engineering
Evidence for evolution
Fossils
Classification of living organisms
Communities
Abiotic factors
Biotic factors
Levels of organisation
How materials are cycled
Waste management
RP6: Reaction time
RP7: Sampling

Paper 1 topics
- Cell biology
- Organisation
- Infection and response
- Bioenergetics
Paper 1 ‘major focus of the content in the exam’
- Cell division
- Animal tissues, organs and organ systems
- Communicable disease
- Photosynthesis
Paper 1 ‘topics not assessed’
- Osmosis
- Active transport
- Coronary heart disease: a non-communicable disease
- Uses of glucose from photosynthesis
- Respiration
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Paper 2 topics Homeostasis and response
- Inheritance, variation and evolution
- Ecology
- Cell biology can be examined
- Bioenergetics can be examined

Paper 2 ‘major focus of the content in the exam’
- Hormonal control in animals
- Reproduction
- Adaptations, interdependence and competition
- Organisation of an ecosystem
Paper 2 ‘topics not assessed’
- The human nervous system
- Hormones in human reproduction
- Contraception
- Sexual and asexual reproduction
- Meiosis
- Sex determination
- Variation
- Evolution
- Resistant bacteria
- Adaptations
- Land use
- Deforestation
- Global warming
- Maintaining biodiversity
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POWERFUL KNOWLEDGE
These pages cover the key words and definitions that you should know for biology.

7

Keyword

1.

Definition

Cell Structure and Division

Prokaryote

A single celled organisation with no membrane bound nucleus.

Eukaryotes

Multicellular organisms with a membrane bound nucleus.

Organelles

Sub-cellular structures (parts of cells).

Adaptation
Specialised cells

A characteristic that allows a cell/tissue/organ/organism to perform its
function.
A cell which performs a specific function.

Differentiation

The process by which cells become specialised for their job.

Chromosomes

A long molecule of DNA found in the nucleus and contains the genes.

Mitosis

A type of cell division where two identical daughter cells are formed.

Stem cells

An undifferentiated cell which has the ability to become one of many
different types of cell or more stem cells.

Therapeutic
cloning

A type of cloning where an embryo is made to have the same genetic
information as the parent by replacing the nucleus.

2.

Transport in Cells

Diffusion

3.

The spreading out of particles in a liquid or a gas from an area of high
concentration to low concentration.

Tissues, Organs and Organ Systems

Tissue

A group of similar cells working together to perform a particular function.

Organ

A group of different tissues that are working together to perform a certain
function.

Organ system

A group of organs working together to perform a particular function.

Glands

A place were hormones are made and secreted from.

Thorax

The upper part of the body excluding the head and arms.

Atrium

Top two chambers of the heart.

Ventricle

Bottom two chambers of the heart.

Valves

A structure within the heart or blood vessels which prevents blood from
flowing backwards.

Artery

A blood vessel that carries blood away from the heart.

Vein

A blood vessel that carries blood in to the heart.

Capillary

A type of blood vessel involved in the exchange of materials at tissues.
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Red blood cell

A specialised cell with a biconcave shape which transports oxygen around
the blood.

Haemoglobin

The red pigment in the blood that binds to oxygen.

White blood cells

A cell which forms part of the blood and a part of the immune system
helping to defend the body against disease.

Platelet

A small fragment of a cell found in the blood, which helps the blood to clot.

Plasma

The liquid component of blood, which transports the contents of the blood
around the body.

Phloem

A type of plant tissue which transports dissolved sugars around the plant.

Xylem

A type of plant tissue which transports water and mineral ions around the
plant.

Transpiration

The movement of water from a plant's roots through the xylem and out of
the leaves.

Stomata

A tiny hole in the bottom surface of the leaf.

Guard cells

A cell found on either side of the stoma, which controls the size.

4.

Health and Disease

Health

The state of physical and mental wellbeing.

Noncommunicable
disease

A disease which cannot be spread between individuals.

Communicable
disease

A disease which can spread between individuals.

Pathogen

A micro-organism that causes disease.

Risk factor

Something that is linked to an increased likelihood that a person will
develop a certain disease.

Tumour

An abnormal growth of cells.

Benign tumour

A tumour which does not spread around the body.

Malignant tumour

A tumour which can spread and form secondary tumours.

Type 2 diabetes

A condition where the body is unable to control the amount of blood
sugars.

5.

Enzymes and Digestion

Enzyme

A protein which acts as a biological catalyst.

Carbohydrase

A digestive enzyme that catalyses the breakdown of starch into sugars in
the mouth and small intestine.

Protease

A digestive enzyme that catalyses the breakdown of protein into amino
acids in the stomach and small intestine.
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Lipase

A digestive enzyme that catalyses the breakdown of lipids into fatty acids
and glycerol in the small intestine.

Amylase

The main digestive enzyme which catalyses the breakdown of starch into
sugars in the mouth and small intestine.

Bile

A fluid that is made in the liver and stored in the gall bladder and released
into the small intestine. It aids in digestion by creating alkaline conditions in
the small intestine and by emulsifying fats.

6.

Infection and Response

Bacteria

A domain in the three-domain system of classification that consists of true
bacteria.

Protists

A pathogen that is often transferred to other organisms by a vector, which
doesn’t get the disease itself.

Fungi

A micro-organism that can cause disease, and that produces spores that
can be spread to other organisms.

Virus

A disease-causing agent about 1/100th of the size of a bacterial cell. Can
only be replicated within hosts body cells.

Antigen

A molecule on the surface of a cell. Foreign antigens trigger white blood
cells to produce antibiotics.

Anti-toxin

A protein produced by white blood cells to counteract the toxins released
by bacteria.

Antibodies

A protein which is produced by the white blood cells in response to the
presence of antigens.

Antibiotics

A drug used to kill bacteria.

Antibiotic
resistance

When bacteria aren’t killed by antibiotics.

7.

Bioenergetics

Photosynthesis
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The process by which plants use energy to convert carbon dioxide and
water into glucose and oxygen.

Keyword
1. The Nervous System
Homeostasis
Stimulus
Optimum Level
Negative Feedback

2. The Endocrine System
Hormones

Definition
The regulation of the conditions inside your body (and cells) to
maintain a stable internal environment.
A change in the environment.
A level of something which allows the body to work at its best.
A mechanism that restores a system back to the optimum
level.

Chemical messengers which travel in the blood to activate
target cells.
Glands
The place where hormones are produced and secreted from.
Glucagon
A hormone secreted by the pancreas when blood glucose level
is too low. Causes glycogen to be converted back to glucose.
Insulin
A hormone secreted by the pancreas when blood glucose level
is too high. Causes glucose to be converted to glycogen.
Antigens
A molecule on the surface of a cell. A foreign antigen triggers
white blood cells to produce antibodies.
Antibodies
A protein produced by white blood cells in response to the
presence of an antigen.
3. Animal and Plant Hormones
4. DNA and Reproduction
Genome
The entire set of genetic material in an organism.
Nucleotides
Repeating units that make up DNA polymer.
DNA
The chemical that all of the genetic material in a cell is made
up from.
Double Helix
2 strands of polymer coiled together.
Mutation
A random change in an organism's DNA.
Fertilisation
The fusion of gametes is known as fertilisation.
5. Genetics
Alleles
An alternative form of a gene.
Dominant Allele
The phenotype will be apparent in the offspring even if only
one of the alleles is inherited.
Carriers
Individuals who are heterozygous for a recessive allele linked
to a genetic disorder. Carriers have one healthy allele so are
not affected themselves but they can pass on the affected
allele to their offspring.
Cystic Fibrosis
An inherited disorder that affects the lungs, digestive, and
reproductive system and is inherited through a recessive allele.
Genetic Engineering
The process by which scientists can manipulate and change
the genotype of an organism.
Heterozygote
Individual with different alleles for a characteristic.
Homozygote
Individual with two identical alleles for a characteristic.
Phenotype
The physical appearance / biochemistry of an individual for a
particular characteristic.
Polydactyly
A dominant inherited disorder that results in babies born with
extra fingers and/or toes.
Punnett Square
A way of modelling a genetic cross and predicting the outcome
using probability.
Recessive
A phenotype that will only show up in the offspring if both of
the alleles coding for that characteristic are inherited.
Gene
A short section of DNA, found on a chromosome, which
contains the instructions to make a protein.
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Genotype
What alleles you have.
6. Organisms and Environment
Habitat
The place where an organism lives.
Population
All the organisms of one species living in a habitat.
Community
The populations of different species living in a habitat.
Abiotic Factors
Non-living factor of the environment e.g. temperature.
Biotic Factors
Living factors of the environment e.g. food.
Ecosystem
The interaction of a community of living organisms (biotic) with
the non-living (abiotic) parts of the environment.
Biomass
The mass of the living material (excluding the water).
Primary Consumer
Organisms that eat producers.
Secondary Consumer
Organisms that eat primary consumers.
Tertiary Consumer
Organisms that eat secondary consumers.
Quadrat
A square frame enclosing a known area which can be used to
study the distribution of organisms.
Transect
A line which can be used to study the distribution of organisms
across an area.
Transpiration
Water evaporating from plants.
Interdependence
Where species in community depend on other species for
things such as food, shelter, pollination and seed dispersal.
7. Biomass, Food and Biotechnology
Trophic Level
The level in the food chain.
Decomposers
Organisms that break down dead animal or plant material in
the environment.
Biomass
The mass of the living material.
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POWERFUL KNOWLEDGE

These next pages contain knowledge mats that help enhance your knowledge on
specific areas in detail.

Use these pages with the Unit Sheet on pages 3-6 to make sure you are not revising
something that is not being examined this year
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POWERFUL KNOWLEDGE

These next pages contain the methods for the required practicals you will be
examined on.

Watch the videos by the QR codes on each page.
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POWERFUL KNOWLEDGE

Practical equipment and key vocabulary
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Equipment Lists:
Equipment
Name

Picture

Use

Evaporating
Basin

Used for the evaporation of solutions and
supernatant liquids.

Beaker

Used to measure, mix and heat liquids.

Wire Gauze

A sheet of thin metal that has net-like
patterns or a wire mesh. It is placed on
top of a tripod to support the beakers,
flasks, or other glassware during heating.

Bunsen Burner

Used for heating solids and liquids in
beakers, flasks or other glassware.

Tripod

Used to support flasks, beakers and
other glassware.
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Heat Proof Mat

This is placed under a Bunsen burner to
prevent damage to the work surface.

Goggles

Goggles are worn to shield the wearer's
eyes from impact hazards such as flying
fragments, objects, large chips, and
particles.

Funnel

Used for guiding liquid or powder into a
small opening.

Filter Paper

Used to separate fine solid particles from
liquids or gases.

Splint

A thin long piece of wood used to light a
Bunsen burner.

Test Tube

Used for holding small amounts of
chemicals or solids for mixing or heating.
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Test Tube Rack

Used to hold multiple test tubes at one
time.

Test Tube
Holder

Used to hold a test tube whilst being
heated.

Bung

Placed in the top of a test tube to act as a
seal so the contents of the test tube
cannot spill out.

Pipette

Used to put liquid into a test tube.

Stand

Used to support other pieces of
equipment and glassware such as
burettes, test tubes and flasks.

Boss and Clamp

The boss is used to connect objects,
such as the clamp, to the stand.

Spatula

A stainless steel utensil used to transfer
powders to test tubes, beakers and other
glassware.
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Thermometer

Used to measure the temperature of
liquids in Degrees Celsius.

Measuring
Cylinder

Used to measure the volume on a liquid.

Conical Flask

Used to mix solutions.

Tongs

Used to grasp a hot crucible, flasks,
evaporating dishes, or even small
beakers.

Forceps

Used as pincers or tongs, for seizing and
holding objects.

Stop Watch

Used to measure time.

Microscope

Used to see objects that are too small to
be seen by the naked eye.

Gas Syringe

Used to insert or withdraw a volume of a
gas from a closed system, or to measure
the volume of gas evolved from a
chemical reaction.
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Burette

Used to accurately measure volumes of
liquid.

Callipers

Used to measure dimensions of objects
with a high degree of accuracy.

Pestle and
Mortar

Used for grinding a wide range of
materials to a paste, slurry or a powder.

Mass Balance

A mass balance will tell you the mass of
an object.
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Are our results precise or accurate? How to tell…
• Precision – how close two or more measurements are to each other
• Accuracy – how close a measurement is to the true value

Why are my results different? What could be the error…
• Random error – these are unpredictable events that cause readings to be
spread about the true value, due to results varying in an unpredictable way
from one measurement to the next. Examples are spilling a liquid when
measuring it, not stopping a stop watch on time etc. The effect of random
errors can be reduced by making more measurements and calculating a new
mean.
• Systematic error – these are problems in a method that will happen every
time, causing readings to differ from the true value. Examples are using an
incorrect piece of equipment, choosing a poor way of measuring/observing
etc. Systematic errors cannot be dealt with by simple repeats. If a systematic
error is suspected, the data collection should be repeated using a different
technique or a different set of equipment, and the results compared.
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• Hypothesis – a proposal intended to explain certain facts or observations.
• Interval – 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.
• Prediction – a prediction is a statement suggesting what will happen in the
future, based on observation, experience or a hypothesis.
• Range – the maximum and minimum values of the independent or dependent
variables; important in ensuring that any pattern is detected. For example a
range of distances may be quoted as either: 'From 10 cm to 50 cm' or 'From
50 cm to 10 cm'.
• Repeatable – a measurement is repeatable if the original experimenter
repeats the investigation using same method and equipment and obtains the
same results.
• Reproducible – a measurement is reproducible if the investigation is repeated
by another person, or by using different equipment or techniques, and the
same results are obtained.
• Resolution – this is the smallest change in the quantity being measured
(input) of a measuring instrument that gives a perceptible change in the
reading.
• True value – this is the value that would be obtained in an ideal
measurement.
• Uncertainty - the interval within which the true value can be expected to lie.
Whenever a measurement is made, there will always be some uncertainty or
doubt about the result obtained. Uncertainty can be expressed in terms of
spread of values obtained. For example, a length of 56 cm ±2 cm would mean
the true value could be anywhere between 54 cm and 58 cm.
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• Validity – suitability of the investigative procedure to answer the question
being asked. An investigation would not be valid if factors have not been
controlled and there is more than one independent variable.
• Valid conclusion – a conclusion supported by valid data, obtained from an
appropriate experimental design and based on sound reasoning.
• Variables – these are physical, chemical or biological quantities or
characteristics.
o Categoric variables have values that are labels, eg names of plants or
types of material.
o Continuous variables can have values (called a quantity) that can be
given a magnitude either by counting (as in the case of the number of
shrimp) or by measurement (eg light intensity, flow rate etc).
o Control variable is one which may, in addition to the independent
variable, affect the outcome of the investigation and therefore has to be
kept the same.
o Dependent variable is the variable which you measure.
o Independent variable is the variable which you change.

To note!!
NEVER use the word ‘amount’!
• When talking about solids use the word ‘mass’, for example “I need to keep
the mass of solid the same”.
• When talking about liquids use the word ‘volume’, for example “I need to
keep the volume of acid the same”.
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EXAM COMMAND
WORDS

These pages contain the common command words you will come across in an exam
and what you need to do to answer those questions.
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Exam command word

Things to remember!
You should use numbers given in the question to work out
the answer.

Calculate

You should always show your working, as it may be
possible for the examiner to award some marks for the
method even if the final answer is wrong.
You should always give the units – sometimes a mark may
be awarded for the correct units, even if the calculation is
wrong.

This requires you to describe the similarities and/or
differences between things, not just write about one.
Compare

Complete

Describe

Use the information
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If you are asked to “compare x with y”, you need to write
down something about x and something about y, and should
give a comparison.

Answers should be written in the space provided, e.g. on a
diagram, in spaces in a sentence or in a table.

You should recall some facts, events or processes in an
accurate way - for example an experiment you have done.
You may need to give an account of what something looked
like, or what happened, e.g. a trend in some data.
The answer must be based on the information given in the
question.
Unless the information given in the question is used, no
marks can be given.

You should use the information supplied or your own
knowledge and understanding to consider the evidence
for and against and draw conclusions.
Evaluate

This goes further than “compare”. For example, you may
be given a passage to read and told to “Evaluate the
benefits of using system x and system y”. This means you
will need to write down some of the pros and cons for both
systems, AND then state which one is better and why.
You should complete your answer with a conclusion.
You should make something clear, or state the reasons
for something happening.

Explain

The points in the answer must be linked logically.
The answer should not be a simple list of reasons.
Only a short answer is required, not an explanation or a
description. Often it can be answered with a single word,
phrase or sentence.

State, give, name,
write down

If the question asks you to state, give, or write down one
(or two etc.) examples, you should write down only the
specified number of answers, or you may lose marks for
any wrong examples given.
Your answers should be short, concise and to the
point!

Suggest
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This term is used in questions where you need to apply
your knowledge and understanding to a new situation.
Often there may be more than one correct answer as
you are expected to base your answers on scientific
knowledge and/or principles
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PRACTICE PAGES
These pages contain practice exam questions for you to try and example answers for
you to review and see what a good answer looks like.
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Cell Biology

1. Name two differences
between an animal cell and
1. Name the organelles found in
plant cells, not animal cells
2. What is the function of the
mitochondria?
3. What is the purpose of the cell
membrane
4. How is a sperm cell adapted
to its function?
5. Name two different plant cells

6. What is a tissue?

7. Is Diffusion passive or does it
use energy?
8. Does diffusion move from high
to low concentration or low to
high concentration?
9. Name 2 molecules which
move by diffusion
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Organisation

1. Which type of treatment would keep an
artery open?
2. Which type of drugs would lower
cholesterol?
3. What does a pacemaker do?

4. What does arteries do?

5. What do veins do?

6. What is the function of a capillary?

7. How are capillaries adapted to their
function?
8. Name 3 factors that affect the rate of
transpiration
9. What is an enzyme?

10. What is the biochemical test for starch
and what is a positive colour change?
11. What is the biochemical test for sugar
and what is a positive colour change?
12. What is the biochemical test for protein
and what is a positive colour change?
13. What is the biochemical test for lipids
and what is a positive colour change?
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Infection and Response

1. Name the type of pathogen that causes
measles
2. What is the prevention method for the
contraction of measles?
3. Define a pathogen

4. Name a virus that affects plants

5. Name a bacteria spread by infected
food.
6. Name a bacteria spread by sexual
contact
7. Name a fungus that affects plants

8. Name a disease caused by the protest
plasmodium.
9. What role do mosquitos play in the
spread of malaria?
10. Name two physical methods to prevent
the spread of malaria
11. Name the two types of white blood
cells and how they destroy pathogens
12. Why would a new drug be tested for
toxicity?
13. What is injected during a vaccination?

14. What is a placebo?

15. What is a double blind trial?
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Bioenergetics

1. What is the word equation for
photosynthesis?
2. What is the balanced chemical
equation for photosynthesis?
3. In which organelle does
photosynthesis take place?
4. Please name a photosynthetic
pigment
5. Name three factors which affect the
rate of photosynthesis?
6. Please name 4 uses of the glucose
made in photosynthesis

Inheritance and Variation
1. What type allele causes Polydactyly
and what problem does the condition
cause?
2. What type of allele causes cystic
fibrosis and what problems do the
condition cause?
3. Name the two causes of variation

4. What is spontaneous change to the
DNA called?
5. Which scientist developed the theory
of evolution and in which islands did
he make his discovery?
6. Which scientist worked on
speciation?
7. Name the method plant cloning

8. Name three methods of fossil
formation
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Homeostasis and Response
1. What is the definition of homeostasis?

2. What is the role of an effector and
please name two different types.
3. Name 5 different receptors

4. How do hormones travel?

5. What is the name of the “Master
Gland”?
11.What is the name of the hormone that is
produced in response to high blood glucose
and what does it do?
12. What is the name of the hormone that is
produced in response to low blood glucose
and what does it do?
13. Where are the hormones LH and FSH
produced and what do they do?
14. Where are the hormones Oestrogen and
progesterone produced and what do they do?
15.Name three disadvantages of IVF
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Ecology
1. What is the definition of a population

2. What is the definition of a community

3. What is the definition of a habitat

4. What is the definition of an organisms
niche
5. What are trophic levels?

6. What is a producer?

7. What is a primary consumer?

8. What is the difference between
interspecific and intraspecific
competition?
9. What are abiotic factors and please
give two examples
10. What are biotic factors and please
give two examples
11. Name 4 processes in the carbon
cycle
12. Name 3 processes in the water cycle

13. Name the equipment used to sample
plants in a field
14. Name the methods used to sample
seaweed from high tide to low tide

53

REVISION TOOLS

These pages contain revision clocks so you can make your own questions and ask
someone else to help you test your knowledge.
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REVISION TOOLS

These pages contain planning sheets for the required practicals so you can test
yourself planning on these experiments.
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