
Glossary:

• Adaptations
special features that make an 
organism particularly well 
suited to the environment 
where it lives

• Community 
group of interdependent living 
organisms in an ecosystem

• Competition
The process by which living 
organisms compete with each 
other for limited resources such 
as food, light, or reproductive 
partners. 

• Interdependence
the network of relationships 
between different organisms 
within a community, for 
example each
species depends on other 
species for food, shelter, 
pollination, seed dispersal, etc.

• Quadrat
a sample area used for 
measuring the abundance and 
distribution of organisms in the 
field

• Transect 
a measured line or area along 
which ecological 
measurements are made

• Biomass 
the amount of biological 
material in an organism 

• Primary consumer
animals that eat producers

• Producers
organisms such as plants  and 
algae that can make food from 
raw materials such as carbon 
dioxide and water

• Secondary consumer 
animals that eat the primary 
consumers

Food chains 
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Abiotic Biotic

Non-living factors that affect a 
community

Living factors that affect a 
community

Living intensity. Availability of food.

Temperature. New predators arriving.

Moisture levels. New pathogens.

Soil pH, mineral content. One species outcompeting
so numbers are no longer 

sufficient to breed
Wind intensity and direction.

Carbon dioxide levels for a plant.

Oxygen levels for aquatic 
organisms.

All food chains begin with a producer e.g. grass that is usually a green 
plant or photosynthetic algae.

Producer
Primary

consumer
Secondary
consumer

Tertiary 
consumer



Sampling techniques RPA 

1. Quadrats

2. Transects

Organisms are counted within a 
randomly placed square

Organisms are counted along a 
belt (transect) of the ecosystem.

Biodiversity 

Is the variety of all different species of organisms on Earth, or 
within an ecosystem.

Predator Prey relationships 

Consumers that kill and eat other animals are predators and those 
eaten are prey.

In a stable community the numbers of predators and prey rise 
and fall in cycles.

Human activity can have a negative impact on biodiversity. 

Pollution
Can occur:

• in water, from sewage, fertiliser or toxic chemicals
• in air, from smoke and acidic gases
• on land, from landfill and from toxic chemicals.

Pollution kills plants and animals which can reduce biodiversity.

Biotechnology 

We need to make sure we are meeting the demands of a growing 
population

Some of the methods scientists have developed are: 

1. Using the fungus Fusarium to produce mycoprotein. Requires 
glucose syrup, aerobic conditions. Biomass is harvested and purified.

2. Producing GM bacterium produces insulin to treat diabetes.

3. Growing GM crops to provide more/nutritional food (golden rice).

Year 10 Biology Term 1: Ecology



Glossary:
• Trophic level
The position of an 
organism in a food chain, 
food web or pyramid. It 
can be represented by 
numbers
• Producer
Level 1 trophic level
Plants that begin food 
chains by making energy 
from carbon dioxide and 
water.
• Primary consumer
Level 2 trophic level
The name given to an 
organism that eats a 
producer. A herbivore.
• Secondary consumer
Level 3 trophic level
An organism that obtains 
its energy by eating the 
primary consumer.
• Tertiary consumer 
Level 4 trophic level
A carnivore that eats 
another carnivore

• Apex predators 
A carnivore with no 
predators 
• Decomposition
The process of breaking 
down material to release 
nutrients back into the soil.
• Decomposer
An organism which eats 
dead organisms, fallen 
leaves, animal droppings, 
etc, and breaks them down 
into simpler materials.
• Anaerobic
Without oxygen.
• Compost
Decayed organic matter 
which can be used as a 
plant fertiliser.
• Biogas
A type of biofuel 
(methane) derived from 
the action of bacteria on 
animal manure or other 
organic waste.
• Biomass
The dry mass of an 
organism.
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Decomposers play an important part in the carbon cycle. They break 
down dead plant and animal matter by secreting enzymes into the 
environment. 
They are usually bacteria or fungi
The key factors for creating optimum conditions for decay are: 
• Presence of oxygen
• Water
• Warmth 
• Presence of microorganisms

Pyramids of biomass can be 
constructed to represent the 
relative amount of biomass in 
each level of a food chain. 

If insufficient oxygen is present 
then anaerobic decay will occur. 
Anaerobic decay produces 
methane gas.
Biogas generators can be used to 
anaerobically digest waste 
biological material and produce 
methane. 
The methane gas can then be 
used as fuel.

Only 10% of the biomass from each 
trophic level is transferred to the 
level above it.



Glossary:
• Biodiversity
A  measure of the variety 
of different species living 
in a habitat. The greater 
the number of different 
species in a habitat, the 
greater its biodiversity.
• Distribution
The way in which 
something is spread out.
• Environmental factors
An organism’s 
surroundings (abiotic and 
biotic factors)
• Food security
Is a measure of how 
much food there is, if it is 
of suitable quality and 

whether people can 
access it. 
• Sustainable
An activity which does 
not consume or destroy 
resources or the 
environment.
• Biotechnology
The use of selective 
breeding and genetic 
modification techniques 
in farming.
• Genetic modification
(GM, also called genetic 
engineering) involves 
taking a gene from one 
species and putting it into 
another species.
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Farming techniques

Increasing efficiency of food 
production

Reduce energy waste, 
limiting movement, control 
temperature, high protein 
diet to increase growth.

Biotechnology

Meeting the demands of a growing population

Fungus Fusarium to produce mycoprotein. Requires glucose syrup, 
aerobic conditions. Biomass is harvested and purified.

GM bacterium produces insulin to treat diabetes.

GM crops to provide more/nutritional food (golden rice).



Glossary:

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

• Chloroplasts
A structure found in plant cells 
and algae, which contain 
Chlorophyll. Chloroplasts are 
the site of photosynthesis.

• Chlorophyll
A green substance found in 
chloroplasts which absorbs light 
for photosynthesis.

• Limiting Factor
A factor which prevents a 
reaction from going any faster 
e.g. temperature

• Respiration
The process where energy is 
released from the breakdown 
of glucose.

• Aerobic Respiration
The reactions involved in 
breaking down glucose using 
oxygen, to transfer energy. 
Carbon dioxide and water are 
produced.

• Anaerobic Respiration
The incomplete breakdown of 
glucose, which produces lactic 
acid in humans and Carbon 
dioxide and ethanol in plants 
and yeast. It takes place in the 
absence of oxygen.

• Lactic Acid
The product of anaerobic 
respiration that builds up in 
muscles.

• Oxygen Debt
The amount of extra oxygen 
your body needs after exercise 
to react with the build up of 
lactic acid and remove it from 
cells.

• Metabolism
All the chemical reactions that 
happen in a cell or the body.

The Basics of Photosynthesis
Photosynthesis is the process that produces ‘food’ in plants. 
The ‘food’ it produces is glucose (a sugar). Photosynthesis 
uses energy to change carbon dioxide and water into glucose 
and oxygen.  

How Plants Use Glucose –
1. Respiration
2. Making cellulose
3. Making amino acids
4. Storage
5. Covert to starch
6. Convert to lipids  

The Rate of Photosynthesis – factors such as light intensity, 
carbon dioxide level and temperature can all affect the rate. 

Year 10 Biology Term 1: Bioenergetics



Photosynthesis Rate RPA
source
1) Set up a clamp stand 
containing a boiling tube at a 
distance of 10 cm away from 
the light source.

2) Fill the boiling tube with the 
sodium hydrogen carbonate 
solution.

3) Put the piece of pondweed 
into the boiling tube with the 
cut end at the top. 

4) Leave the boiling tube for 5 
minutes.

5) Start the stop watch and 
count how many bubbles 
produced in one minute.

6) Repeat the count twice 
more. Then use the data to 
calculate the mean number of 
bubbles per minute.

7) Repeat steps 1 – 6  with the 
boiling tube at distances of 
20cm, 30cm and 40cm from 
the light source.

Inverse Square Law

Artificially Controlling Plant Growth 
Greenhouses can give ideal 
conditions for plant growers.

Temperature – trap the sun’s heat.

Light – Supply artificial light when 
sun goes down.

Carbon Dioxide – Use a paraffin 
heater to produce carbon dioxide as 
a by-product.

Aerobic Respiration – is 
using oxygen. It is the 
most efficient way to 
transfer energy from 
glucose.

Glucose + Oxygen                
Carbon Dioxide + Water 
+ Energy 

Anaerobic Respiration -
Is the incomplete 
breakdown of glucose, 
making lactic acid.

Glucose               Lactic 
Acid + Energy

Exercise and Metabolism

Muscle cells use oxygen to transfer energy from glucose (aerobic 
respiration), which is used to contract the muscles.  Muscles fatigue 
is when the muscles get tired and stop contracting efficiently.

Metabolism is the sum of all the chemical reactions in the body, 
which are controlled by enzymes. 

Year 10 Biology Term 1: Bioenergetics



Glossary:
• Pure Substance 
A single element or compound 
that is not mixed with any other 
substance.
• Melting Point 
The melting point of a 
substance is the temperature at 
which it changes state from 
solid to liquid. 
• Boiling point 
The boiling point of a substance 
is the temperature at which it 
changes state from liquid to 
gas. 
Atom
The smallest part of an element 
that can exist.
• Element 
A substance made of one type 
of atom only.
• Mixture
Consists of two or more 
different substances, not 
chemically joined together.
• Compound
Contains two or more types of 
atom joined together.

• Formulation
A mixture that has been 
designed as a useful product.
e.g. medicine, paint. 
• Chromatography
A technique that can be used to 
separate mixtures and identify 
substances.
• Solvent
The liquid in which the solute 
dissolves to form a solution.
compound.
• Soluble
Able to dissolve in solvent.
• Mobile phase
Phase in chromatography that 
moves, usually a solvent or 
mixture of solvents.
• Stationary phase
Phase in chromatography that 
does not move, for instance, 
the paper in chromatography.
• Rf (retention factor)
A measurement from 
chromatography: 
The ratio of the distance moved 
by a compound to the distance 
moved by solvent.

Chromatography

Year 10 Chemistry Term 1: Chemical Analysis 

Chromatography can be used 
to separate mixtures and 
help identify substances.

It involves a mobile phase (e.g. 
water or ethanol) and a 
stationary phase (e.g. 
chromatography paper).  

The Rf value is calculated using:

Rf values vary from 0 to 1

Rf = distance moved by substance
distance moved by solvent

Gas Tests Testing for Oxygen  

Testing for Hydrogen   

Testing for 
Carbon Dioxide   

Testing for Chlorine  



Glossary:
• Flame test
A qualitative identification 
technique where samples 
are heated and the metal 
ions present are identified 
by characteristic flame 
colours.
• Anion
An atom or group of 
atoms that have gained 
electrons and become 
negatively charged. Most 
anions are formed from 
non-metals.
• Cation
An atom or group of 
atoms that have lost 
electrons and become 
positively charged. Most 
cations are formed from 
metals.

• Halide
A halide ion is an ion 
formed when a halogen 
atom (an atom from group 
7) gains one electron. 
Halide ions have a single 
negative charge. 
• Precipitate
A suspension of particles 
in a liquid formed when a 
dissolved substance reacts 
to form an insoluble 
substance.
• Emission spectrum
Light given off by a 
substance, split into its 
component colours or 
wavelengths.

Flame tests
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Metal hydroxide precipitate tests Testing for negatively charged ions

Cations Anions

Flame emission spectroscopy is used to analyse metal ions in solution.
The sample is put into a flame and the light given out is passed 
through a spectroscope. 
The output is a line spectrum that can be analysed to identify the 
metal ions in the solution and measure their concentrations.



Proportions of gas in the 
Earth’s Atmosphere 

How Oxygen increased 
Algae and plants produced 
the oxygen that is now in 
the atmosphere, through 
photosynthesis.
Over the next billion years 
plants evolved to gradually 
produce more oxygen. This 
gradually increased to a 
level that enabled animals 
to evolve.

How carbon dioxide in the 
atmosphere decreased 

Algae and plants gradually 
reduced the carbon dioxide 
levels in the atmosphere by 
absorbing it for 
photosynthesis.

Formation of 
Sedimentary Rock 

Remains of biological matter 
falls to the bottom of 
oceans and over millions of 
years formed sedimentary 
rock. 
The sedimentary rocks 
contain carbon dioxide from 
the biological matter.

Year 10 Chemistry Term 1: Atmospheric Chemistry

Glossary:
• Atmosphere 
The layers of gases that 
surround the Earth.
• Photosynthesis 
A chemical process used by 
plants to make glucose and 
oxygen from carbon dioxide 
and water, using light energy.
• Greenhouse gas 
A gas that absorbs long 
wavelength infrared radiation 
given off by the Earth but does 
not absorb the suns radiation.
• Greenhouse effect 
The retention of heat in the 
atmosphere caused by 
greenhouse gases.
• Global Warming 
An increase in the temperature 
of the Earths surface.
• Climate change
The long-term alteration of 
weather patterns.
• Atmospheric pollution
Is the release of a harmful 
chemical or material into the 
atmosphere.

• Complete combustion 
When a fuel burns in a plentiful 
supply of oxygen .
• Incomplete combustion 
When a fuel burns in a limited 
supply of  oxygen.
• Global dimming 
The gradual reduction in 
radiation energy which reaches 
the Earth's surface from the 
Sun due to small particles in the 
atmosphere. It reduces the 
amount of sunlight reaching the 
Earth’s surface. 
• Carbon Footprint 
The amount of carbon dioxide 
and other greenhouse gases 
given out over the full life cycle 
of a product, service or event.
• Peer review
A process by which a scientific 
report is reviewed and checked 
for accuracy by other experts 
before being published in a 
journal or on an official 
website.

The Earth’s early 
atmosphere



Human activity and greenhouse gases 

Effects of climate change

Rising sea levels

Extreme weather events such 
as severe storms

Change in amount and
distribution of rainfall

Changes to distribution of 
wildlife species with some 

becoming extinct

The vast majority of scientists do believe that 
humans are responsible for the increase in 
greenhouse gases and therefore global warming. 
This is because the majority of evidence in peer-
reviewed journals supports the theory that human 
activities are causing an increase in greenhouse 
gases and this is causing global warming.

Global Warming

Properties and 
effects of 

atmospheric 
pollutants

Atmospheric 
pollutants from fuels

Year 10 Chemistry Term 1: Atmospheric Chemistry



Glossary:

• Atom
The smallest building blocks 
of physical matter.

• Alpha particle
A small particle, made of 2 
protons and 2 neutrons. It 
has a positive charge.

• Nucleus
The centre of an atom, 
containing protons and 
neutrons.

• Isotopes
These are versions of atoms 
that contain different 
amounts of neutrons.

• Radioactive decay
This is the random process 
in which an unstable nuclei 
breaks down and emits 
radiation.

• Radiation
This is emitted from the 
nuclei during decay. It can 

be either Alpha, Beta, or 
Gamma radiation. 

• Half life
The time taken for half of 
(the nuclei in) a radioactive 
sample to decay.

• Irradiation
This occurs when you are 
exposed to radiation from a 
radioactive source. 

• Contamination
This is when a radioactive 
sample is found in, or on, 
another material/person. 

• Nuclear Fission
This is the release of energy 
from the nuclei of decaying 
atoms in a chain reaction. 

• Nuclear Fusion
This is the fusion of two 
light nuclei, creating a 
heavier nuclei, and releasing 
energy in the process.

Alpha scattering experiment
This experiment was used to disprove the plum pudding 
model of atomic structure, and suggest the structure of the 
atomic model .

Alpha scattering experiment – Outcomes and suggestions

Isotopes
These are 2 isotopes of Carbon. The one on
the right is heavier, with two extra neutrons. 

Year 10 Physics Term 1: Radioactivity



Half life
Decay is a random process, however all radioactive substances will 
see half of their nuclei decay in a specific amount of time. This 
time if known as a “half-life”. This can be monitored by watching 
the count rate of the material. The time taken for the count rate to 
reduce by 50% is the half life time.   

In the graph on the right
hand side, you can see
that the count drops from
40 to 20 in 2 days. 

This repeats again, with 
the count dropping from 
40 to 20 over another 2
days. 

Properties of radiation

Exposure to radiation
Radiation is ionising, and can be highly dangerous. Exposure 
comes in 2 forms:-
• Irradiation -This occurs when you are exposed to radiation 

from a radioactive source. This is often a short experience.
• Contamination  -This is when a radioactive sample is found in, 

or on, another material/person. These effects are long lasting.

Nuclear Fission
In Fission, a neutron collides with a 
nuclei. This causes the nuclei to break,
producing two smaller nuclei, and
releasing energy in the process. 

Radiation type Travels… Stopped by… What is it?

Alpha 10cm Paper / skin
2 protons and 

2 neutrons

Beta 1m Aluminium
A fast moving 

electron

Gamma infinite Lead A wave

Year 10 Physics Term 1: Radioactivity



Glossary:

• Background 
radiation

Low level nuclear 
radiation that is always 
present from natural 
and man-made sources.
• Sievert (Sv) 
The unit to measure 
radiation dose.
• MilliSieverts (mSv)
1,000 mSv = 1 Sv.
• Hazard
Something that has the 
potential to cause harm 
or damage.
Risk
The likelihood that a 
hazard will actually 
cause harm or damage.
• Perceived risk, 
The risk that you think is 
there.
• Nuclear fission
The splitting of a large 
nucleus to produce two 
smaller ones. Two or 
three neutrons are also 
released in the process. 

The energy from the 
neutrons powers a 
nuclear reactor.
• Neutron
Uncharged subatomic 
particle, with a mass of 
1 relative to a proton. 
The relative charge of a 
neutron is 0.
• Chain reaction
A nuclear chain reaction 
occurs when a neutron 
splits a nucleus, 
releasing more 
neutrons, which in turn 
go on to split even more 
nuclei.
• Nuclear reactor
A piece of equipment in 
which nuclear fission or 
fusion takes place.
• Nuclear fusion
The joining together of 
two smaller atomic 
nuclei to produce a 
larger nucleus. 
Radiation is released 
when this happens.

Year 10 Physics Term 1: Radioactivity

Nuclear Fusion & Fission



Glossary:

• Antibody 
Specific antibodies destroy the 
pathogen. If a person is 
infected again by the same 
pathogen, the lymphocytes 
make antibodies much faster.

• Antitoxin 
a type of antibody produced to 
counteract the toxins produced 
by bacteria.

• Communicable (infectious) 
disease 

disease caused by pathogens 
that can be passed from one 
organism to another.

• Clinical trials
Test potential new drugs on 
healthy and patient volunteers.

• Microorganisms 
organisms that are usually 
single-celled and can only be 
seen using a microscope . They 
include bacteria, fungi, viruses. 
and protists

• non-communicable diseases 
are not infectious and cannot 
be passed from one organism 
to another.

• Pathogens 
microorganisms that cause 
disease.

• Phagocytosis
Phagocytes engulfs the 
pathogens and digest them.

• Placebo 
a medicine that does not 
contain the active drug being 
tested, used in clinical trials of 
new medicines.

• Preclinical testing 
is carried out on a potential 
new medicine in a laboratory 
using cells, tissues, and live 
animals.

• Vaccine 
dead or inactive pathogenic 
material used in vaccination to 
develop immunity to a disease 
in a healthy person.

Vaccination involves introducing small quantities of dead or 
inactive forms of a pathogen into the body to stimulate the white 
blood cells to produce antibodies. 

If the same pathogen re-enters the body the white blood cells 
respond quickly to produce the correct antibodies, preventing 
infection. 

Pathogens are microorganisms that cause infectious disease. 

They may be viruses, bacteria, protists or fungi. They may infect 
plants or animals and can be spread by direct contact, by water or 
by air.

Bacteria and viruses may reproduce rapidly inside the body. 
Bacteria may produce poisons (toxins) that damage tissues and 
make us feel ill. 

Viruses live and reproduce inside cells, causing cell damage.

White blood cells help to defend against pathogens by: 

• phagocytosis

• antibody production 

• antitoxin production.

Year 10 Biology Term 2: Infection and Response 



Pathogen Disease Symptoms Method of transmission Control of spread

Virus Measles Fever, red skin rash.
Droplet infection from 
sneezes and coughs.

Vaccination as a child.

Virus HIV
Initially flu like systems, serious
damage to immune system.

Sexual contact and exchange 
of body fluids.

Anti-retroviral drugs and use of 
condoms.

Virus
Tobacco

mosaic virus
Mosaic pattern on leaves.

Enters via wounds in 
epidermis caused by pests.

Remove infected leaves and control 
pests that damage the leaves.

Bacteria Salmonella
Fever, cramp, vomiting, 
diarrhoea.

Food prepared in unhygienic 
conditions or not cooked 
properly.

Improve food hygiene, wash hands, 
vaccinate poultry, cook food 
thoroughly.

Bacteria Gonorrhoea
Green discharge from penis or 
vagina.

Direct sexual contact or 
exchange of body fluids.

Use condoms. Treatment using 
antibiotics.

Protists Malaria Recurrent fever.
By an animal vector 
(mosquitoes).

Prevent breeding of mosquitoes. Use 
of nets to prevent bites.

Fungus
Rose black

spot
Purple black spots on leaves.

Spores carried via wind or 
water.

Remove infected leaves. Spray with 
fungicide.

Antibiotics, such as penicillin, are medicines that help to 

cure bacterial disease by killing infective bacteria inside 

the body. It is important that specific bacteria should be 

treated by specific antibiotics.

Antibiotics cannot kill viral pathogens. N
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Efficacy Make sure the drug works

Toxicity
Check that the drug is not 
poisonous

Dose
The most suitable amount to 
take

Year 10 Biology Term 2: Infection and Response 



Glossary:
• Monoclonal antibody
Identical copies (clones)of 
one type of antibody. 
They are produced by 
fusing a spleen cell with a 
cancerous white blood 
cell  (myeloma).
• Clone
An organism that is 
genetically identical to 
another organism.
• Myeloma
Cancerous white blood 
cell.
• Lymphocytes
White blood cells which 
attack pathogens by 
producing antibodies.
• Hybridoma
Cells formed from fusing 
spleen cells with 
myeloma cells which will 
produce monoclonal 
antibodies.
• Antigen
A protein on the surface 
of a substance that 
triggers an immune 
response.

• Spleen
An abdominal organ 
involved in the production 
and removal of blood 
cells.
• Pregnancy test
A device which indicates if 
a woman is pregnant by 
using monoclonal 
antibodies which bind 
with the hormone HCG.
• Hormone
Chemical messenger 
produced in glands and 
carried by the blood to 
specific organs in the 
body.
• Fluorescent
When a chemical absorbs 
ultraviolet light and 
releases it as visible light.
• Bind 
Join or stick together. 
• Ethics
Having morals and 
principles and 'doing the 
right thing', irrespective 
of profit.

Production of monoclonal antibodies . 
Monoclonal antibodies are identical copies of one 
type of antibody produced in a laboratory.
How to produce monoclonal antibodies:

1. A mouse is injected with a pathogen.
2. White blood cells called lymphocytes produce 
antibodies. 
3. Lymphocytes are removed from the mouse and 
fused with rapidly dividing mouse tumour cells.
4. The new cells are called hybridomas.
5. The hybridomas divide rapidly and release lots 
of antibodies which are then collected.

Concerns about their ethical use:
• Mice are injected with pathogens and so they will experience the disease 

symptoms. 
• Mice are induced with cancer to get the tumour cells.
• Monoclonal antibodies have been successful in treating some cancers and 

diabetes. But there have been deaths.
• The drugs developed can be costly.

Year 10 Biology Term 2: Infection and Response 



Healthy plants need mineral ions.
Nitrate ions are needed in protein synthesis and hence growth.
Magnesium ions are needed for the production of chlorophyll.

Glossary:
• Bacteria
Single-celled 
microorganisms, 
some of which are 
pathogenic in 
humans, animals 
and plants. Singular 
is bacterium.
• Fungi
A large group of 
eukaryotic 
organisms that 
contain single-
celled yeasts, 
moulds and 
mushrooms.
• Protist
A eukaryotic, 
usually single-celled 
organism of the 
kingdom Protista.
• Virus
An ultramicroscopic 
infectious non-
cellular organism 
that can replicate 
inside the cells of 
living hosts.

• Deficiency 
disease

A disease that 
develops because 
an organism (plant 
or animal) does not 
have enough 
vitamins or mineral 
ions.
• Minerals
Naturally occurring, 
inorganic chemical 
substances. 
Minerals are 
necessary for both 
plant and animal 
health.
• Nitrate
The chemical 
absorbed from the 
soil by plants to 
produce their 
protein.
• Chlorosis
An ion deficiency 
condition caused by 
lack of magnesium.

We can detect a plant is diseased by these signs:

As well as microbial 
pathogens,
insects can infest a 

plant.

Aphids (greenfly) are 
tiny insects that feed on 
phloem from plants.

Year 10 Biology Term 2: Infection and Response 



Glossary:

• Finite resource

A resource that isn’t 
replaced at a quick 
enough rate to be 
considered replaceable. 

• Renewable resource

A resource that can be 
made at the same or 
similar rate as it’s being 
used. 

• Natural resource 

A resource formed 
without human input. 

• Sustainable 
development 

An approach to 
development that takes 
into account the needs 
of present society while 
not damaging the lives 
of those in the future.   

• Life cycle assessment
An assessment of the 

environmental impact of 
a product over the 
course of its life. 

• Bioleaching 

The process by which a 
metal is separated from 
its ore using bacteria. 

• Phytomining 

The process by which a 
metal is extracted from 
soil by using plants.

• Potable water 

Water that is safe for 
drinking. 

• Pure substance 

A substance that only 
contains one substance 
(compound or element) 
throughout.

• Distillation 

A way of separating out 
a liquid from a mixture. 

Sustainable development 

Humans use the Earth’s resources to provide warmth, shelter, food and transport. Natural 
resources, supplemented by agriculture, provide food, timber, clothing and fuels. Finite 
resources from the Earth, oceans and atmosphere are processed to provide energy and 
materials. Chemistry plays an important role in improving agricultural and industrial processes 
to provide new products and in sustainable development.

Potable water

Water of appropriate quality is essential for life. For humans, drinking water should have 
sufficiently low levels of dissolved salts and microbes. Potable water is not pure water in the 
chemical sense because it contains dissolved substances. The methods used to produce 
potable water depend on available supplies of water and local conditions. 
In the United Kingdom (UK), rain provides water with low levels of dissolved substances (fresh 
water) that collects in the ground and in lakes and rivers, and most potable water is produced 
by: 

• choosing an appropriate source of fresh water 
• passing the water through filter beds 
• sterilising

Sterilising agents used for potable water include chlorine, ozone or ultraviolet light. If supplies 
of fresh water are limited, desalination of salty water or sea water may be required. 
Desalination can be done by distillation or by processes that use membranes such as reverse 
osmosis. These processes require large amounts of energy.

Year 10 Chemistry Term 2: Using Resources



Potable water RPA –
Distillation 
1) Test the pH of the water 
using pH meter or universal 
indicator. 
If pH is too high or low, you’ll 
need to neutralise it.
2) Set up the equipment as 
shown in the diagram. 
3) As the water in the flask 
heats up, it’ll evaporate 
(becomes a gas).
The evaporated water enters 
the condenser as steam. 
The drop in temperature inside 
the condenser, due to the cold 
water around it, will cause the 
steam to condense back into 

liquid water. 
4) Collect the water running out 
of the condenser in a conical 
flask/beaker.
5) Retest the pH to ensure 
solution is neutral.
Salt crystals remain in the round 
bottomed flask. 

Potable water RPA –
Dissolved solids 
1) Tare the weighing balance by 
pressing the ‘Tare’ button on the 
weighing balance.  
2) Accurately weigh an empty 
evaporating basin and record to two 
decimal places. 
3) Measure 10 ml of sample 1 and 
transfer the liquid into the evaporation 
basin. 
4) Use the universal indicator paper to 
measure the pH of the water sample. 
5) Heat the evaporating basin on a 
tripod and gauze using a Bunsen 
burner until the solids start to form 
and the majority of water has 
evaporated. 

6) Weigh the cooled evaporating basin 
again and calculate the mass of the 
solids that were dissolved in the water. 
7) Record your results in a table.
8) Repeat steps 1–7 with other 
samples. 

Life Cycle Assessments 

The stages of the lifetime of a product can 
be seen as: 1) Getting the raw materials, 2) 
Manufacturing and packaging, 3) Using the 
product, 4) Product disposal. 

At each stage certain factors need to be 
considered, including the amount of energy 
that is needed, how much water and other 
resources are used, the amount of 
pollution produced, how much waste is 
formed and how this waste is disposed of.
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Waste water treatment

Metal extraction (HT only)  

Reducing impact 

The reduction in use, reuse and 
recycling of materials by end users 
reduces the use of limited 
resources, use of energy sources, 
waste and environmental impacts. 
Metals, glass, building materials, 
clay ceramics and most plastics are 
produced from limited raw 
materials. Much of the energy for 
the processes comes from limited 
resources. Obtaining raw materials 
from the Earth by quarrying and 
mining causes environmental 
impacts. Some products, such as 
glass bottles, can be reused. Glass 
bottles can be crushed and melted 
to make different glass products. 
Other products cannot be reused 
and so are recycled for a different 
use. 
Metals can be recycled by melting 
and recasting or reforming into 
different products. The amount of 
separation required for recycling 
depends on the material and the 
properties required of the final 
product. For example, some scrap 
steel can be added to iron from a 
blast furnace to reduce the amount 
of iron that needs to be extracted 
from iron ore. 

1) Screening – Before being treated the sewage is 
screened – this involves removing any large bits of 
material (like twigs or plastic bags) as well as any 
grit. 

2) Sedimentation – The screened waste is allowed to 
stand in a settlement tank and undergoes 
sedimentation. The heavier suspended solids sink 
to the bottom to produce sludge while the less 

dense effluent floats on the top.  
3) Aerobic digestion – The effluent in the settlement 

tank is removed and treated by biological aerobic 
digestion. This is when air is pumped through the 
water to encourage aerobic bacteria to break 
down any organic matter, including other 
microbes in the water.

4)    Anaerobic digestion – The sludge from the bottom of 
the settlement tank is also removed and transferred into 
large tanks. Here it gets broken down by bacteria in a 
process called anaerobic digestion. Anaerobic digestion 
breaks down the organic matter in the sludge, releasing 
methane gas in the process. The methane gas can be used 
as an energy source and the remaining digested waste can 
be used as a fertiliser.  

The metal compounds can be processed to obtain the metal. For example, copper can be obtained from solutions of 
copper compounds by displacement using scrap iron or by electrolysis. 

The Earth’s resources of metal ores are limited. Copper ores are becoming scarce and new ways of extracting 
copper from low-grade ores include phytomining, and bioleaching. Low-grade ores contain only a very small amount 
of copper. Therefore, it is harder to extract the copper economically from these ores. 
These methods avoid traditional mining methods of digging, moving and disposing of large amounts of rock.
Phytomining – plants are grown on land containing the metal compounds. The plants absorb the metal compound 
and they concentrate it in their tissue. The plants are then harvested and burned. At the end, the ash contains a 
relatively high concentration of the metal compound. 
Bioleaching – bacteria are mixed with the low-grade ore. The bacteria convert copper compounds in the ore into 
soluble copper compounds, separating out the copper from the ore in the process.  The leachate (the solution 
produced by the process) contains copper ions, which can be extracted by electrolysis or displacement. 
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Glossary:

• Corrosion
The destruction 
of materials by 
chemical 
reactions with 
substances in the 
environment. 
• Rusting
A corrosion process 
in which iron or 
steel reacts with 
oxygen and water.
• Sacrificial 

protection
A more reactive 
metal than iron, 
attached to an iron 
or steel object to 
prevent the object 
rusting.
• Galvanisation
Coating iron or 
steel with a layer of 
zinc to prevent 
rusting.
• Alloy
a mixture of two 

or more elements, 
at least one of 
which is a metal.

• Composite 
material

Material made 
from two or more 
different materials 
with contrasting 
properties.
• Borosilicate 

glass 
made by heating 
sand with boron 
trioxide.
• Ceramic
a hard brittle 
material made by 
firing clay and 
similar substances. 
an object made 
from such a 
material.
• Polymer
A large molecule 
formed from many 
identical smaller 
molecules known 
as monomers.

Corrosion

An example of this is iron rusting; iron 

reacts with oxygen from the air to form 
iron oxide (rust) water needs to be 
present for iron to rust. 

Preventing 

corrosion

Examples of this are greasing, painting 

and electroplating. Aluminium has an 
oxide coating that protects the metal 
from further corrosion.

Sacrificial

corrosion

This means that the coating will react 

with the air and not the underlying 
metal. An example of this is zinc used to 
galvanise iron.

Composite
materials

A mixture of 
materials put 
together for a 

specific purpose 

e.g. strength

Soda-lime glass, made by heating sand, sodium 

carbonate and limestone. 

Borosilicate glass, made from sand and boron 
trioxide, melts at higher temperatures than
soda-lime glass.

MDF wood (woodchips, shavings, sawdust and 
resin)

Concrete (cement, sand and gravel)

Ceramic 
materials

Made from clay
Made by shaping wet clay and then heating in a 
furnace, common examples include pottery and 
bricks. 

Polymers
Many 

monomers can 
make polymers

These factors affect the properties of the 
polymer. Low density (LD) polymers and high 
density (HD) polymers are produced from 
ethene. These are formed under different 
conditions.

Corrosion & Alloys

Composites, Ceramics & Polymers 
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Glossary:
• Haber process
industrial 
chemical process 
that makes 
ammonia by 
reacting nitrogen 
and hydrogen 
together.
• Reversible 

reaction
A chemical 
reaction which 
can go both ways.
• Equilibrium
chemical 
reactions, a 
situation where 
the forward and 
backward 
reactions happen 
at the same rate, 
and the 
concentrations of 
the substances 
stay the same.
• Equilibrium 

position
A measure of the 
relative 

concentrations of 
substances in an 
equilibrium, 
showing if there 
are more 
reactants or 
products at 
equilibrium.
• Catalyst
A chemical or 
other agent that 
brings about a 
change in 
something else 
without 
necessarily 
changing itself.
• Fertiliser
A nutrient added 
to the soil to 
increase the soil 
fertility.
• NPK fertilisers
formulations of 

various salts 
containing 
appropriate 
percentages of 
the elements. 

The Haber Process.     3H2 + N2 2NH3

. 

Fertilisers

The Haber
process

Used to manufacture 
ammonia

Ammonia is used to produce fertilisers
Nitrogen + hydrogen   ammonia

Raw 
materials

Nitrogen from the air 
while hydrogen from 

natural gas

Both of these gases are purified before
being passed over an iron catalyst. This is 
completed under high temperature (about 
450⁰C) and pressure (about 200 
atmospheres).

Catalyst Iron
The catalyst speeds up both directions of 
the reaction, therefore not actually 
increasing the amount of valuable product. 

The reaction is reversible so some of ammonia breaks down into 
nitrogen and hydrogen. The reaction is exothermic and there are 
more moles of gas on the left hand side of the reaction.

The Haber process, a 
compromise in conditions.

A compromise on temperature 
and pressure leads to reduced 
costs and a more economically 

viable product.

Ammonium nitrate is a salt used as a fertiliser, produced from the 
reaction between ammonia and nitric acid.

NH3 + HNO3 → NH4NO3

NPK 

fertilisers

These contain 
nitrogen, 

phosphorous
and potassium

Formulations of various 
salts containing appropriate
percentages of the 
elements.

Fertiliser 

examples

Potassium 
chloride, 

potassium 
sulfate and 

phosphate rock 
are obtained 

by mining

Phosphate rock needs to be 

treated with an acid to 
produce a soluble salt 
which is then used as a 

fertiliser. Ammonia can be 
used to manufacture 

ammonium salts and nitric 
acid.
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Glossary:
• Density
This is how much mass something has 
relative to its volume. 

• Displacement
This is where water levels rise as a dense 
object sinks in water. The volume and 
mass of water that is displaced can be 
used to calculate the density of the 

sunken object.

• Internal energy
This is the energy that all of the atoms 
within a substance has. It is made of all the 
kinetic and potential energy stores within 
each atom. 

• Conservation of mass
This is the energy that is built up in any 
stretched object

Latent Heat
This is the energy needed to cause 1kg of  a 
substance to change state.

Energy to change  = Mass (Kg  )x Latent Heat (J/Kg) 
state (J)

Density:

Increasing energy and state change
As a substance gains (heat) energy, the internal energy of 
the substance increases. This causes the substance to 
increase in temperature, however at specific points this 
energy is used to overcome attractions between molecules. 
As this happens, the increased energy causes the substance 
to change state. This is what happens in the horizontal (flat) 
lines below.

Year 10 Physics Term 2: Model of Matter

States of Matter

Changing state

As atoms gain or lose energy 
it can ultimately result in an
overall change in state. Each
State change has a title you
need to know.



Glossary:
• Pressure
Force exerted over an area. 
The greater the pressure, the 
greater the force exerted 
over the same area.
• Volume
The volume of a three-
dimensional shape is a 
measure of the amount of 
space or capacity it occupies.
• Relationship
A relationship tells us how 
two or more variables work 
together.

• Proportional
When two quantities have 
the same ratio or relative 
size. For example, when one 
value  doubles when the 
other is doubled.
• inversely proportional
A relationship between two 
variables where as one 
variable increases, the other 
variable decreases.
• Work
Energy transferred by a force. 
• Kinetic energy
Energy which an object 
possesses by being in 
motion.

Pressure:

Year 10 Physics Term 2: Model of Matter

When a gas is compressed
inside a fixed container, there 
are more particles in a given 
volume to strike the walls of the 
container,  therefore the 
pressure on the container walls 
increases.
The pressure produces a net 
force at right angles to the wall 
which means the pressure will 
act evenly in all directions.

Pressure and temperature
If the volume of a container with a 
gas inside stays the same, the 
pressure of a gas increases as 
its temperature increases.

As the temperature increases, the 
pressure increases showing that 
pressure is directly proportional to 
temperature.

Pressure and volume
If the pressure is increased, 
the volume will decrease.
Volume is inversely 
proportional to pressure.
(Halving the volume doubles the 
pressure.)

When work is done on a gas, energy is transferred to the gas by a 
force. This transfer of energy to the gas increases its temperature.

When a foot pump is used to inflate a 
tyre, work is done by the piston on the 
vibrating air particles inside the pump. 
There is therefore a transfer of energy 
between the piston and the particles and 
this results in an increase in kinetic 
energy of the air particles.



Glossary:

• Central nervous system 
(CNS) 

the part of the nervous system 
where information is processed. 
It is made up of the brain and 
spinal cord.

• Effectors 
areas (usually muscles or 
glands) that bring about 
responses in the body.

• Endocrine system 
the glands that produce the 
hormones that control many 
aspects of the development and 
metabolism of the body, and the 
hormones they produce.

• Hormones 
chemicals produced in one area 
of the body of an organism that 
have an effect on the 
functioning of another area of 
the body. In animals hormones 
are produced in glands

• Neurones 
basic cells of the nervous 
system that carry minute 
electrical impulses around the 
body.

• Pituitary gland 
endocrine ‘master gland’ found 
in the brain that secretes a 
number of different hormones 
into the blood in response to 
different conditions to control 
other endocrine glands in the 
body

• Receptors  
cells that detect stimuli –
changes in the internal or 
external environment

• Type 1 diabetes 
a disorder where the pancreas 
fails to produce sufficient 
insulin.

• Type 2 diabetes 
a disorder where the body cells 
no longer respond to the insulin 
produced by the pancreas.

Homeostasis maintains optimal conditions for enzyme action 
and all cell functions. 

In the human body, these include control of: 

• blood glucose concentration 

• body temperature 

• water levels.  

These automatic control systems may involve nervous 
responses or chemical responses. 

All control systems include: 

• cells called receptors, which detect stimuli (changes in the 
environment) 

• coordination centres (such as the brain, spinal cord and 
pancreas) that receive and process information from receptors

• effectors, muscles or glands, which bring about responses 
which restore optimum levels.

Year 10 Biology Term 3: Homeostasis and Response



The nervous 
system enables 
humans to react to 
their surroundings 
and to coordinate 
their behaviour. 

Information 
passes:  

The endocrine system is composed of glands which secrete 
chemicals called hormones directly into the bloodstream. 

The blood carries the hormone to a target organ where it 
produces an effect. 

Compared to the nervous system the effects are slower but act 
for longer. 

Blood glucose concentration is monitored and controlled by 
the pancreas. 

If the blood glucose concentration is too high, the pancreas 
produces the hormone insulin that causes glucose to move 
from the blood into the cells. In liver and muscle cells excess 
glucose is converted to glycogen for storage. 

(HT only) If the blood glucose concentration is too low, the 
pancreas produces the hormone glucagon that causes glycogen 
to be converted into glucose and released into the blood. 

Hormones in human reproduction

Oestrogen is the main female reproductive 
hormone produced in the ovary. 

At puberty eggs begin to mature and one 
is released approximately every 28 days. 
This is called ovulation.

Testosterone is the main male 
reproductive hormone produced by the 
testes and it stimulates sperm production.

Several hormones are involved in the 
menstrual cycle of a woman. 

• Follicle stimulating hormone (FSH) 
causes maturation of an egg in the ovary. 

• Luteinising hormone (LH) stimulates the 
release of the egg.

• Oestrogen and progesterone are 
involved in maintaining the uterus lining. 

Fertility can be controlled by a variety of 
hormonal and non-hormonal methods of 
contraception. 

Year 10 Biology Term 3: Homeostasis and Response



Glossary:
• Negative feedback
A mechanism where 
changes to 
conditions cause an 
action to reverse the 
change, to keep 
conditions stable.
• Thyroxine
Hormone produced 
by the thyroid gland 
that stimulates the 
basal metabolic rate.
• Basal metabolic 

rate
The minimum 
amount of energy 
needed to maintain 
the body's life 
processes.
• Adrenaline
Hormone  is 
produced by the 
adrenal glands in 
times of fear or 
stress.
• Fertility
The ability to 
reproduce.

• IVF
'in vitro fertilisation'. 
This involves bringing 
the sperm and the 
egg together to 
create an embryo, 
which is placed into 
the woman's womb.
• FSH
Follicle Stimulating 
Hormone.
LH
Luteinising Hormone.

Increasing thyroxine 
levels prevent the 
release of thyroid 

stimulating hormone 
which stops the 

release of thyroxine.

The use of hormones to treat infertility 

FSH and LH are used as ‘fertility drugs’ to help someone become pregnant.

Potential disadvantages of 
IVF

Emotional and physical 
stress.

Success rates are not high.

Multiple births risk to 
mother and babies.

Year 10 Biology Term 3: Homeostasis and Response



Glossary:
• Brain
The organ of the 
central nervous 
system of mammals 
where vital 
functions are 
coordinated.
• Cerebral cortex
The outer layer of 
the brain.
• Cerebellum
The part of the 
brain that controls 
balance and co-
ordination.
• Medulla
The part of the 
brain controlling 
breathing, heart 
rate and peristalsis.
• Neuroscientist
A scientist that 
studies the 
structure and 
function of the 
brain. 
• MRI
Magnetic 
Resonance Imaging 

A computer that can 
scan the human 
body using 
magnetic fields and 
radio waves, used in 
medicine. 
• Eye
a sense organ 
containing receptors
sensitive to light 

intensity and colour.
• Accommodation 
The process of 
changing the shape 
of the lens to focus 
on near or distant 
objects.
• Myopia 
Short-sighted can 
see near objects 
clearly but cannot 
focus properly on 
distant objects.
• Hyperopia
Long-sighted can 
see distant objects 
clearly, but they 
cannot focus 
properly on near 
objects.

The Brain
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cortex

Largest part of the

human brain. Higher 
thinking skills e.g. 
speech, decision making.

Cerebellum
Balance and voluntary
muscle function e.g. 
walking, lifting.

Medulla
Involuntary (automatic) 
body functions e.g. 
breathing, heart rate.

Neuroscientists have been able to 
map regions of the brain by studying 
patients with brain damage, electrical 
stimulation and MRI.

The complexity and delicacy of 
the brain makes investigating 
the brain and treating brain 
disorders very difficult.

Year 10 Biology Term 3: Homeostasis and Response



Glossary:
• Thermoregulatory 

centre
An area in the the 
brain. It contains 
receptors sensitive to 
the temperature of 
the blood.
• Vasoconstriction
Narrowing of 
arterioles supplying 
the skin's blood 
capillaries, causing 
less blood to flow.
• Vasodilation
The increase in 
diameter of the skin 
arterioles to increase 
blood flow and 
increase heat loss by 
radiation.
• Osmoregulation
A form of 
homeostasis controls 
the volume of water 
in the body.
• Ammonia
A substance which is  
highly toxic in a 
concentrated form It 

is formed by the 
deamination of 
amino acids. 
• Urea
A nitrogenous waste 
product resulting 
from the breakdown 
of proteins. It is 
excreted in urine.
• ADH
A hormone produced 
in the pituitary gland 
that controls the 
volume and 
concentration of 
urine.
• Dialysis
Medical treatment in 
which blood is 
removed from the 
body and filtered 
before being 
returned.
• Transplant
Surgical procedure in 
which a tissue or 
organ is replaced.

Control of Body Temperature

Water & Nitrogen Balance

Digestion of proteins results in 
excess amino acids. In the liver 
they are de-aminated to form toxic 
ammonia which is converted to 
urea.

ADH
Released by pituitary gland when blood 
is too concentrated. It acts on the 
kidney tubules . Water is reabsorbed 
back into the blood from the kidney 
tubules (Negative feedback).

Kidney failure is treated by 
organ transplant or dialysis 
A dialysis machine removes 
urea from the blood by diffusion 
while maintaining ion and 
glucose levels.

Year 10 Biology Term 3: Homeostasis and Response



Glossary:
• Auxins
Plant hormones that 
coordinate and 
control growth and 
responses to light.
• Tropism –
Plant growth 
response to a 
stimulus.
• Positive Tropism
Towards the 
stimulus.
• NegativeTropism
Away from the 
stimulus.
• Phototropism
Growth  response of 
of plant shoots 
towards the light.

• Geotropism/
Gravitopism

Growth response pf 
plants towards 
gravity .
• Gibberellins
Plant hormones 
responsible for 
growth and 
development, are 
important for 
initiating 
seed germination.
• Ethene
The simplest alkene. 
It speeds up 
ripening in bananas 
and other fruit. It 
also controls cell 
division during plant 
growth.

Phototropism
Auxin produced in the tip of the shoot.
Auxin moves to shaded side of the stem.
Auxin causes cell elongation.

Geotropism/Gravitropism
Auxin produced in the tip of the root 
and move to the side of the root that is 
towards gravity.
Auxins have opposite effect in the root 
compared to shoots.
In roots auxins stop cell elongation and 
roots grow down. 

Shoots 
negatively 
geotropic 

Roots 
positively 
geotropic 

• are involved in plant growth – they 
can cause dwarf plants to grow to 
full size.

▪ overcome dormancy in seeds and 
initiate  germination.

Gibberellins:

• controls cell division and  ripening 
of fruits.

▪ helps flowers open. 

▪ involved in the dropping of leaves
from plants.

Rotting fruit gives off high 
concentrations of ethene.

Ethene:

Plant growth hormones are used in 
agriculture and horticulture.

RPA 8:
Investigate the effect of light or 
gravity on the growth of newly 
germinated seedlings.

Year 10 Biology Term 3: Homeostasis and Response



Glossary:

• Ions
Charged particles, either single 
atoms or groups of atoms

• Ionic bond
Formed when oppositely 
charged ions are strongly 
attracted to each other by 
electrostatic forces. Occurs 
between a metal and non-
metal

• Covalent bond
When non-metal atoms share 
pairs of electrons

• Metallic bond
Formed by the electrostatic 
attraction between positive 
metal ions and negatively 
charged delocalised electrons

• State of matter
The collective term for solid, 
liquid and gas

• Melting
When a substance changes 
from a solid to a liquid

• Freezing
When a substance changes 
from a liquid to a solid

• Evaporating
When a substances changes 
from a liquid to a gas

• Condensing
When a substances changes 
from a gas to a liquid

• Boiling point
The temperature at which 
boiling and condensing occur

• Melting point
The temperature at which 
melting and freezing occur

Ions and ionic bonding
Electrons are transferred so that all atoms have a noble gas 
configuration (full outer shells).
Metal atoms lose electrons and become positively charged ions
Non metals atoms gain electrons to become negatively charged 
ions

Dot and cross diagrams

Metallic bonding - Giant structure of atoms 
arranged in a regular pattern
Electrons in the outer shell of metal atoms are 
delocalised and free to move through the whole 
structure. This sharing of electrons leads to 
strong metallic bonds.

Year 10 Chemistry Term 3: Bonding

Covalent bonding
Electrons are shared in pairs between 2 non-metal atoms. Form 
very strong bonds. The atoms share electrons to get a full outer 
shell.



States of 
matter
The 
amount of 
energy 
needed for 
a state 
change 
depends 
on the 
strength of 
forces 
between 
particles in 
the 
substance.

Ionic compounds
Held together by strong electrostatic forces of 
attraction between oppositely charged ions.
High melting and boiling points
Do not conduct electricity when solid
Do conduct electricity when molten or dissolved
Ions are held in fixed position and lots of energy 
needed to break the bonds

Allotropes of carbon
Graphene - Single layer of graphite one atom thick, excellent conductor, very strong
Graphite - Each carbon atom is bonded to three others forming layers of hexagonal rings with no covalent 
bonds between the layers, slippery, very high melting point, does conduct electricity.
Diamond - Each carbon atom is bonded to four others, very hard, very high melting point, does not conduct 
electricity.
Fullerenes - Hexagonal rings of carbon atoms with hollow shapes
Carbon nanotubes - Very thin and long cylindrical fullerenes, very conductive, high tensile strength, large 
surface area to volume ratio.

Simple covalent compounds
Covalent bonds in the molecule are 
strong but forces between molecules 
(intermolecular) are weak
Low melting and boiling points.
Do not conduct electricity.
Larger molecules have higher melting 
and boiling points.

Giant covalent compounds
Very high melting points
Lots of energy needed to break strong, covalent 
bonds.

Metals: Good conductors of electricity and 
heat, high melting and boiling points, pure 
metals can be bent and shaped
Alloys: Mixture of two or more elements at 
least one of which is a metal, are harder 
than pure metals as atoms of different sizes 
disrupt the layers so they cannot slide over 
each other.

Year 10 Chemistry Term 3: Bonding
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Glossary:
• Nanoscience
Refers to structures that 
are 1–100 nm in size.

• nm =  nanometre 
1 nm = 1 x 10-9 metres 
(0.000 000 001m or a 
billionth of a metre).

• PM 
Particulate Matter

• Nanoparticles
Smaller than fine particles 
(PM2.5)
They  have diameters 
between 100 and 2500 nm 

(1 x 10-7 m and 
2.5 x 10-6 m) 

• Coarse particles 
(PM10) 
They have diameters 

between 1 x 10-5 m and 
2.5 x 10-6 m. 
Coarse particles are often 
referred to as dust. 

• Order of magnitude
An order of magnitude 
estimate approximates a 
number to the nearest 
power of ten.

• Surface area
The total area of all sides 
on a 3D shape.

• Volume
The volume of a three-
dimensional shape is a 
measure of the amount of 
space or capacity it 
occupies, e.g. an average 
can of fizzy drink has a 
volume of 330 ml.

Surface area to volume ratio
Nanoparticles show different properties to the same materials in bulk as 
they have a high surface area to volume ratio.

As the side of cube decreases by a factor of 10 the surface area to volume 
ratio increases by a factor of 10.

Surface area
(height x width x number of sides)

3x3x6

=54

2x2x6

=24

1x1x6

=6

Volume
(height x width x length)

3x3x3

=27

2x2x2

=8

1x1x1

=1

Surface to volume ratio
(surface area / volume)

54/27

=2

24/8

=3

6/1

=6

Nanoparticles have many applications in medicine, in electronics, in 
cosmetics and sun creams, as deodorants, and as catalysts. 

New developments in nanoscience are very exciting but will need more 
research into possible issues that might arise from their increased use. 

There are some concerns that nanoparticles may be toxic to people. 
They may be able to enter the brain from the bloodstream and cause 
harm. Some people think more tests should take place before 
nanoparticles of a material are used on a wider scale.
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Glossary:

• Scalar
Some physical quantities have 
magnitude but no direction, 
these are known as scalar 
quantities.

• Vector
Force is a vector quantity –
vector quantities have a 
magnitude (size) and a 
direction.

• Contact Force
Objects are physically touched 
e.g. friction.

• Non-contact Force
Objects are physically 
separated e.g. magnetic force.

• Weight
The force acting on an object 
due to gravity.

• Velocity

The speed and direction of 
an object.

• Gravity
This attracts all masses. 
Gravitational field strength 
varies with location. On Earth 
gravitational field strength is 
9.8 N.

• Resultant Force
A single force that can replace 
all the forces acting on an 
object to give the same effect 
as the original forces acting 
together.

• Work Done
The energy transferred when a 
force moves an object through 
a distance or by a moving 
charge.

• Acceleration
A measure of how quickly 
velocity is changing.

• Stopping Distance
The distance covered by a 
vehicle in the time between 
spotting a hazard and stopping.

Weight, Mass and Gravity
Weight and mass are not the same – mass is the amount of ‘stuff’ in an 
object. Weight is the force acting on an object due to gravity (the pull 
of the gravitational force on the object). Gravitational field strength on 
Earth is about 9.8 N and on the Moon about 1.6 N.  Weight can be 
calculated using this equation:  

weight = mass x gravitational field strength

Resultant Force
A resultant force is a single force 
that can replace all forces acting 
on an object to give the same 
effect. 

Free Body Diagrams
Each force is represented by an 
arrow – the length of the arrow 
shows the relative magnitudes of
the forces and the direction of the
forces.

Work Done
Work done is the energy
Transferred when a force 
moves an object through 
a distance.

Work done = force x 
distance

Newton’s Laws
1) An object will remain at rest or travelling 
at a constant velocity unless it’s acted on by
a resultant force.
2) The acceleration of an object is directly 
proportional to the resultant force acting on 
it, and inversely proportional to its mass.
3) When two objects interact, they exert
equal and opposite forces on each other.
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Elasticity
RPA

Car Safety 
Stopping distance is the 
distance covered in the time 
between spotting a hazard and 
coming to a complete stop.

Stopping distance = thinking 
distance + braking distance

Newton’s Laws RPA

Distance & Displacement
Distance is a scalar quantity – its how far
an object has moved. Displacement is a
vector quantity, it measures the distance 
and direction in a straight line.

Acceleration
Acceleration is not the same as velocity or 
Speed. Acceleration is how quickly the 
velocity is changing and this change in 
velocity can be a change in speed, or a 
change in direction, or both.

Equation =

Constant acceleration is sometimes called
uniform acceleration. This can be calculated:

v2 - u2 = 2as

Distance-Time Graph

The gradient (slope) tells 
you how fast the object is
travelling.

Velocity-Time Graph

The gradient (slope) tells
you the acceleration of
the object.

1) Set up equipment as below.
2) Attach the spring to the top clamp, and a ruler to the bottom 
clamp.
3) Measure and record the unloaded length of the spring.
4) Hang a 100 g slotted mass carrier - weight 0.98 newtons (N) -
from the spring. Measure and record the new length of the 
spring.
5) Add a 100 g slotted mass 
to the carrier. 
6) Measure and record the new 
length of the spring.
6) Repeat step 7 until you 
have added a total of 1,000 g.

1) Position an air track on a bench with a bench pulley at one end 
and two light gates above the track. Cut an interrupt card to a 
known length (such as 10 cm) and attach it to an air track glider.
2) Connect the glider to a hanging mass by a string the length of 
the air track passing over the bench pulley. Set the data logging 
software to calculate acceleration.
3) Add 5 × 20 g slotted masses (0.98 N of force) to the end of the 
string. Repeat and calculate a mean value for the acceleration.
4) Repeat removing one of the slotted 
masses each time (giving forces of 0.78 N, 
0.59 N, 0.39 N and 0.20 N.

Momentum
Momentum is a vector quantity, it 
has size and direction.

Momentum = mass x velocity

Change in momentum will occur 
when a non-zero resultant force 
acts on a moving object.
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Glossary:
• Moment
A turning effect of 
a force.
• Lever
A simple machine 
consisting of a 
pivot, effort and 
load.
• Pivot
A point around 
which something 
can rotate or turn.
• Effort
Force used to 
move a load over 
a distance.
• Load
The overall force 
that is exerted, 
usually by a mass 
or object, on a 
surface.
• Gear
A toothed wheel 
used with other 
gears to turn axles 
at different 
speeds.

• Axle
A bar, rod or shaft 
which passes 
through a wheel 
or gear. The wheel 
or gear will rotate 
around the axle.
• Fluid
A substance that 
can flow, such as a 
liquid or a gas.
• Pressure
Force exerted 
over an area. The 
greater the 
pressure, the 
greater the force 
exerted over the 
same area.
• Upthrust
Upwards force 
exerted by a liquid 
or gas on an 
object floating in 
it.
• Atmosphere
The layers of 
gases that 
surround the 
Earth.

Moments, levers and gears

Moment = force X distance

A crowbar is an example of 
a lever.  Crowbars can be 
used to lift up floorboards 
that have been nailed 
down.
Levers must have a pivot 
to rotate around and will 
work on the principle of 
moments.

Gears are used to transmit 
rotational forces from one 
place to another.
On a bicycle the gears are 
connected through a 
chain. Gears can be 
connected together so 
that the teeth of the gears 
interlock.

Pressure

The pressure in a fluid 
produces a force at right 
angles to the surface. 

Pressure = Force ÷ Area

When a submarine is underwater 
there is a pressure acting. The 
pressure depends on the depth of 
the submarine, the density of the 
water it is in (salt water is more 
dense than fresh water) and on 
the gravitational field strength.

Pressure (Pa) = Height of column 
(m) x Density of liquid (kg/m3) x 
Gravitational field strength 
(N/kg)

p = h ⍴ g

Pressure and depth

Pressure on divers depends on 
weight of water above 
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Use liquids to 
transmit pressure

Atmospheric pressure

Caused by billions of air 
particles colliding with a 

surface.
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