
Year 9 Revision booklet
Easter holidays Revision

Instructions:

Use the knowledge organizer to help you answer the 
questions on the revision sheets. 

It covers all content from September.



Cells & Organelles.

Organelle Function

Cytoplasm Where chemical reactions take place

Nucleus
Contains genetic material (genes & chromosomes)
& controls cell activity.

Cell membrane Controls what enters & leaves the cell

Mitochondria
Organelles that contain the enzymes for
respiration, and where most energy is released in
respiration.

Ribosomes Tiny structures where protein synthesis occurs.

Chloroplast Site of photosynthesis in plants

Cell wall Strengthen plant cells

Vacuole Store of water & nutrients in plant cells

Using microscopes

1. Cut open an onion
2. Use forceps to peel a thin layer of epidermis from the inside
3. Lay the layer of epidermis on a microscope slide
4. Add a drop of iodine solution to the layer
5. Carefully place a cover slip over the layer
6. Examine the slide under a microscope
7. Draw what you can see

Diffusion Osmosis Active transport

Diffusion is the movement of a
substance from an area of high
concentration to an area of low
concentration. Diffusion happens
in liquids and gases because
their particles move randomly
from place to place. Diffusion is
an important process for living
things; it is how substances
move in and out of cells.

Osmosis is the movement
of water or other solvent
through a plasma
membrane from a region of
low solute concentration to
a region of high solute
concentration. Osmosis is
passive transport, meaning
it does not require energy
to be applied.

active transport is the
movement of molecules across
a membrane from a region of
their lower concentration to a
region of their higher
concentration—against the
concentration gradient. Active
transport requires cellular
energy to achieve this
movement.

Mitosis

Stage 1: The cell spends most of its life in the
interphase. During this phase the cell grows to its
maximum size and performs its normal functions.
Stage 2: The DNA condenses into chromosomes
(human cells have 46 chromosomes – 23 from your
father and 23 from your mother). Each chromosome
eventually can be seen to consist of two strands or
chromatids joined at a central centromere in an X
shape.
Stage 3: The nuclear membrane disappears. Spindle
threads form between the poles.
Stage 4: Chromosomes lie on the equator of the cell.
Each chromosome is attached to the spindle
microfibers by its centre. The chromosomes appear in a
straight line across the middle of the cell.
Stage 5: The centre of the chromosome splits. Each
chromosome divides into two sister chromatids. Each
chromatid is moved to opposite poles of the cell by the
shortening of the spindle fibres. Chromatids (now called
daughter chromosomes) gather at opposite poles of the
cell.
Stage 6: A nuclear membrane forms around each of
the daughter chromosomes that have gathered at the
poles. The daughter chromosomes uncoil.

In cells with a nucleus, as in
eukaryotes, the cell cycle is also
divided into two main stages:
interphase and the mitotic (M) phase
(including mitosis and cytokinesis).
During interphase, the cell grows,
accumulating nutrients needed for
mitosis, and undergoes DNA
replication preparing it for cell division.

Cell cycle

Stem cells

Stem cells from a recently dead embryo can be grown in special
solutions.
• Stem cells from an embryo can grow into any type of tissue.
• Stem cells may grow out of control, to form cancers.
• Large numbers of stem cells can be grown in the laboratory.
• Stem cells may be used in medical research or to treat some

human diseases.
• Patients treated with stem cells need to take drugs for the rest

of their life to prevent rejection.
• Collecting and growing stem cells is expensive

Eukaryotic cells contain membrane-bound organelles,
including a nucleus. Eukaryotes can be single-celled
or multi-celled, such as you, me, plants, fungi, and
insects. Bacteria are an example of prokaryotes.
Prokaryotic cells do not contain a nucleus or any
other membrane-bound organelle.

Prokaryotic & Eukaryotic Cells



Osmosis required practical

• Prepare a range of sucrose (sugar) solutions. The
concentration of a solution is measured in moles
per cubic decimetre written as mol dm-³. For
example, in this experiment your range could be
from 0.2 mol dm-³ to 1.0 mol dm-³. A 1.0 mol dm-³
solution of sucrose will contain up to 342 g of
sucrose per dm-³. A 1.0 mol dm-³ solution of a
substance contains one mole of the substance per
dm³ of a solution, or one mole per litre of solution.

• Set up a series of boiling tubes with each of these
solutions. Also, set up one containing distilled
water. This will have a concentration of sucrose of
0.0 mol dm-³ and will act as the control in the
experiment.

• Make sure each tube is labelled with the
concentration.

• Carry out the investigation. Prepare a blank results
table before you begin. Make sure when weighing
the potato cylinders, that their masses are not
mixed up when recording them. Each cylinder will
have a different mass before and after the
investigation.

• For each sucrose concentration, repeat the
investigation for several potato cylinders. This
allows you to make the experiment more
repeatable – not all potato cylinders might behave
in the same way. Making a series of repeat
experiments means that any anomalous results
can be identified and ignored when a mean is
calculated.Chromosomes

• Chromosomes carry genetic information in
a molecule called DNA.

• A type of cell division called mitosis
ensures that when a cell divides each new
cell produced has the same genetic
information.

• DNA exists in a cell's nucleus within
structures called chromosomes. Each
section of a chromosome that contains the
code for the production of a particular
protein is called a gene.

• A human cell has 46 chromosomes

Therapeutic cloning of stem cells

Therapeutic cloning involves the replication of
human embryos to harvest stem cells for medical
uses. Most clones are created through a process
called "somatic cell nuclear transfer." Essentially,
a scientist uses a tiny needle to pull DNA material
from the nucleus of a donor cell and transfer it
into a hollow egg.
Therapeutic cloning could allow an individual's
own cells to be used to treat or cure that person's
disease, without risk of introducing foreign cells
that may be rejected.

Cells of the...
Specialised to...

Leaf
Palisade 

mesophyll
Carry out photosynthesis

Spongy 
mesophyll

Allow gases to circulate for the exchange of 
gases between the leaf and the environment, 

carry out some photosynthesis

Guard cells
Open and close to control the exchange of gases 

– carbon dioxide, water vapour and oxygen

Phloem Sieve tubes
Transport products of photosynthesis, including 
sugars and amino acids, from the leaf to where 

they are needed

Companion 
cells

Provide the energy required for transporting 
substances in sieve tubes

Xylem Xylem vessels
Transport water and dissolved minerals from 

the roots, up the plant

Growing 
points

Meristem Produce new cells as they divide

Specialised cells in plants

Cells of the… Specialised to…

Circulatory 
system

Transport substances, defend the body, regulate 
temperature

Excretory 
system

Remove waste products and unwanted substances, 
regulate the water content of the body

Muscular 
system

Bring about movement

Nervous 
system

Respond to internal and external stimuli and conditions, 
carry messages for the body work as a coordinated whole

Respiratory 
system

Deliver oxygen for respiration and remove waste

Reproductive 
system

Bring about fertilisation to produce new offspring

Skeletal system
To bring about movement, support and protect internal 

structures, produce blood cells, store and release calcium

Specialised cells in animals

Electron microscopes

Electron microscopes use a beam of electrons instead of light rays. There
are two types of electron microscope:
• The scanning electron microscope (SEM) has a large field of view so can

be used to examine the surface structure of specimens. SEMs are often
used at lower magnifications.

• The transmission electron microscope (TEM) is used to examine thin
slices or sections of cells or tissues.

TEMs have a maximum magnification of around ×1 000 000, but images
can be enlarged beyond that photographically. The limit of resolution of
the transmission electron microscope is now less than 1 nm.
The TEM has revealed structures in cells that are not visible with the light
microscope.

Growing bacteria

• An inoculating loop can be used to
transfer bacteria. It is sterilised by
heating it to red hot in a Bunsen flame,
before and after use.

• To inoculate the agar, lift the lid of the
Petri dish and tilt. Do not fully remove
or place on the desk as the lid prevents
micro-organisms from the air
contaminating the culture, and vice
versa

• Following inoculation, the lid of the
Petri dish should be secured in place by
strips of adhesive tape for safety
reasons. The dish should be labelled
and dated.

• Inoculated agar plates are incubated at
25°C in school laboratories for no more
than 24–48 hours. This encourages
growth of the culture without growing
human pathogens which thrive at body
temperature (37°C).



B1 Cell Biology 
AQA Trilogy

Give three differences between 
prokaryotes and eukaryotes

•

•

•

Write the equation used to work out 
magnification.

Calculate the magnification if you have a 
magnified image that’s 5mm wide and an 
object that is 0.05mm wide.

Calculate the image size if your specimen is 
0.1mm wide and the magnification is x20.

Label the animal cell below In animals, how are the following cells 
specialised:

• Sperm cell

• Nerve cell

• Muscle cell

Describe the following stages of the cell 
cycle

• Interphase

• Mitosis

• Cytoplasmic division

Why is mitosis important?

RPA 1 – Using a light microscope
Give 3 features of a good scientific 
drawing
•

•

•

Name a piece of apparatus that you can 
use to help measure a specimen

Label the plant cell below In plants, how are the following cells 
specialised:

• Root hair cell

• Xylem cell

• Phloem cell

What is a stem cell?

Give a difference between adult human 
stem cells and plant stem cells 
(meristem)

Name 2 medical conditions that stem 
cells could help to treat

What is the function of:

a) Mitochondria

b) Ribosome

c) Nucleus

d) Permanent vacuole

What is a plant cell wall made of?

Define the following terms:
Resolution

Magnification

How has electron microscopy has 
increased our understanding of cells?

What is therapeutic cloning? Advantages of producing clones using 
plant stem cells

Disadvantages of producing clones using 
plant stem cells



B1 Cell Biology 
AQA Trilogy

Give a feature of single-celled organisms 
like amoeba that mean they have 
sufficient diffusion across the cell 
membrane to meet the needs of the 
organism.

Amoeba (single-celled organism) Calculate the surface area: volume ratio 
of the cube

2 cm

2cm

2cm

Define the term diffusion Explain why the following features are 
useful for an exchange surface:

• Thin

• Large surface area

• Good blood supply

Define the term osmosis Define the term active transport

Give examples of diffusion Alveoli in the lungs Give examples of osmosis Give examples of active transport

Name 3 factors that affect the rate of  
diffusion

•

•

•

Villi in the small intestine Write the formula for calculating 
percentage change.

RPA 2 – Osmosis potatoes
Potato chips were put into different 
concentrations of salt solution and their 
change in mass measured.

The start mass of a potato chip was 53.2g 
and its finish mass was 55.6g.
Calculate the percentage change



Animal Tissues

In animals, cells are grouped
together to form tissues. These
tissues vary in their structure,
function, and origin. The four
important tissues in an animal body
are epithelial, connective, muscular
and nervous tissues.

Plant Tissues

Plant tissues come in several forms:
vascular, epidermal, ground, and
meristematic. Each type of tissue
consists of different types of cells,
has different functions, and is
located in different places.

Exchange Surfaces

Organisms must take in food,
oxygen and water, and other
essential substances, from the
environment. Plants also need
carbon dioxide for photosynthesis.
Organisms also need to remove
waste substances.
Small organisms exchange these
essential and waste substances
between themselves and the
environment. They do this over their
body surface. Simple chemical
substances can diffuse in and out of
their bodies.
Inside their bodies, in small
organisms, substances don’t have to
move far.
The size of their surface, or surface
area, defines how quickly they can
absorb substances. The size of their
volume defines how much of these
substances they need.

Gaseous Exchange Surfaces

Key Features
• Good ventilation
• Good circulation
• A large surface area
• Moist surface
• Short diffusion distance
• Concentration gradient
• Movement of gases

Testing For Sugars

Sugars classed as reducing sugars will react with Benedict's solution on heating
for a few minutes. Glucose is an example of a reducing sugar.

Reducing sugars give a red-brown precipitate with Benedict's solution. The
precipitate takes a while to settle in the tube – you're more likely to see simply a
red or brown colour. If there's not much glucose present, the final colour may be
green or yellow, or orange if there's a little more.

Testing for Proteins

• Use a pestle and mortar to grind up a

small sample of food.

• Transfer the ground up food into a

small beaker. Then add distilled

water.

• Stir the mixture so that some of the

food dissolves in the water.

• Filter using a funnel with filter paper

to obtain as clear a solution as

possible.

• The solution should be collected in a

conical flask.

• Put 2 cm3 of this solution into a test

tube

• Add 2 cm3 of Biuret solution to the

solution in the test tube. Shake

gently to mix

• Note any colour change. Proteins will

turn the solution pink or purple.

Testing for Starch

In the presence of starch, iodine turns a blue/black
colour. It is possible to distinguish starch from glucose
(and other carbohydrates) using this iodine solution test.
For example, if iodine is added to a peeled potato then it
will turn black. Benedict's reagent can be used to test for
glucose.

Digestion

The GI tract is a series of hollow organs
joined in a long, twisting tube from the
mouth to the anus. The hollow organs that
make up the GI tract are the mouth,
oesophagus, stomach, small intestine, large
intestine, and anus. The liver, pancreas, and
gallbladder are the solid organs of the
digestive system.



Villi

Villi (singular is villus) are small, finger-like structures in
the small intestine. They help to absorb digested food.
Each villus has micro-villi which increase the surface area
of the intestinal walls. A larger surface area allows
nutrients to be taken in more quickly.

Enzymes

Enzymes are protein molecules in cells which work as
catalysts. Enzymes speed up chemical reactions in the
body, but do not get used up in the process. Almost all
biochemical reactions in living things need enzymes. With
an enzyme, chemical reactions go much faster than they
would without the enzyme.

Investigating Enzymes

1. You will investigate the breakdown of starch by
amylase at different pHs.

2. The different pHs under investigation will be
produced using buffer solutions. Buffer
solutions produce a particular pH, and will
maintain it if other substances are added.

3. The amylase will break down the starch.
4. A series of test tubes containing a mixture of

starch and amylase is set up at different pHs.
5. A sample is removed from the test tubes every

10 seconds to test for the presence of
starch. Iodine solution will turn a blue/black
colour when starch is present, so when all the
starch is broken down, a blue-black colour is no
longer produced. The iodine solution will remain
orange-brown.

6. For each pH investigated, record the time taken
for the disappearance of starch, ie when the
iodine solution in the spotting tile remains
orange-brown.

Digestive Enzymes

Digestive enzymes are released, or secreted, by the organs of the digestive system. These
enzymes include proteases that digest proteins, and nucleases that digest nucleic acids.
Examples of digestive enzymes are: Amylase, produced in the mouth.

The Heart

Blood enters the heart through the atria. Blood from two
vena cavae enters the right atrium. Blood from the
pulmonary veins enters the left atrium. The atria fill,
followed by the ventricles. Blood is prevented from
flowing back into the atria by heart valves.
Blood leaves the heart in the body's main artery - the
aorta - from the left side, and the pulmonary artery, from
the right.

Artery

• The arteries are the blood vessels that deliver oxygen-
rich blood from the heart to the tissues of the body.

• Each artery is a muscular tube lined by smooth tissue
and has three layers:

• The intima, the inner layer lined by a smooth tissue
called endothelium.

Veins

• A vein is an elastic blood vessel that transports blood 
from various regions of the body to the heart. 

• Unlike the high pressure arterial system, the venous 
system is a low pressure system that relies on muscle 
contractions to return blood to the heart.

Capillary

• Capillaries are very thin, 
approximately 5 
micrometers in 
diameter, and are 
composed of only two 
layers of cells; an inner 
layer of endothelial cells 
and an outer layer of 
epithelial cells. 

• They are so small that 
red blood cells need to 
flow through them 
single file. 

Circulation



Blood

It has four main components: plasma, red blood cells,
white blood cells, and platelets. Blood has many different
functions, including: transporting oxygen and nutrients to
the lungs and tissues. forming blood clots to prevent
excess blood loss.

The heart is a muscular pump.
Like all muscles, it needs
oxygen for aerobic respiration
to contract. The coronary
arteries supply blood, and
therefore oxygen, to the heart
muscle.
The coronary arteries may
become blocked by a build-up
of fatty material, caused by
certain kinds of 'bad'
cholesterol. As the fatty
material increases, one or more
coronary arteries narrow, and
can become blocked.

Coronary Heart Disease

Stents

Coronary arteries that are blocked or have become
narrow can be stretched open and have a stent
inserted to restore and maintain blood flow. The stent
is inserted into a coronary artery in a catheter. Stents
are made from metal alloys and do not lead to an
immune response in the patient.Cancer

Cancers occur when cell division goes wrong. This causes
cells to grow out of control, which form a tumour . There
are two types of tumour: malignant - these tumours are
cancerous and can break apart, move around the body
and start new instances of the same cancers in a process
called metastasis.

Leaf Structure

Plants make food in their leaves. The leaves contain a
pigment called chlorophyll, which colors the leaves
green. Chlorophyll can make food the plant can use
from carbon dioxide, water, nutrients, and energy from
sunlight. This process is called photosynthesis.

Phloem

Phloem, also called bast, tissues in plants that
conduct foods made in the leaves to all other parts of
the plant. Phloem is composed of various specialized
cells called sieve tubes, companion cells

Xylem

Xylem is one of the two types of transport tissue in
vascular plants, phloem being the other. The basic
function of xylem is to transport water from roots to
stems and leaves, but it also transports nutrients.

Transpiration

Transpiration is the process by which moisture is carried through plants from roots to small pores
on the underside of leaves, where it changes to vapor and is released to the atmosphere.
Transpiration is essentially evaporation of water from plant leaves.

When the plant opens its stomata to let in carbon dioxide, water on the surface of the cells of the
spongy mesophyll and palisade mesophyll evaporates and diffuses out of the leaf. This process is
called transpiration . ... Water molecules inside the xylem cells are strongly attracted to each other.

The water, warmed by the sun, turns into vapor (evaporates), and passes out through thousands of
tiny pores (stomata) mostly on the underside of the leaf surface. This is transpiration. It has two
main functions: cooling the plant and pumping water and minerals to the leaves for
photosynthesis.



B2 Organisation
AQA Trilogy

How do you calculate rate for an 
enzyme reaction?

At pH6, the time taken for amylase to 
break down starch was 90s.
Calculate the rate of reaction.

Label the heart diagram RPA 3: Test for carbohydrates,
lipids and proteins
Describe the test for starch

Describe the test for reducing sugars

Define the following terms:
Tissue

Organ

Organ system

Use the ‘Lock and key’ mechanism to 
explain enzyme action

Where does the right ventricle pump 
blood to?

Where does the left ventricle pump 
blood to?

Why does the left side have thicker 
muscle than the right side?

Describe the test for protein

Describe the test for lipids

Describe how temperature affects 
enzyme activity

How is heart rate controlled? RPA 4: Investigate the effect of pH on 
the rate of reaction for amylase 
enzyme

Give a brief account of this investigation

How could you control the temperature 
during this investigation?

Describe how pH affects enzyme activity Describe the role of bile in the digestive 
system

Describe the structure and function of: Write the equation for calculating rate 
of blood flow

1464ml of blood passed through an 
artery in 4.5 minutes. Calculate the rate 
of blood flow through the artery in 
ml/min



B2 Organisation
AQA Trilogy

What is Coronary heart disease? State risk factors that can increase the 
incidence of non-communicable disease

Describe the role of stomata and guard 
cells 

Describe the functions of the 4 main 
components in blood:

Red blood cells

White blood cells

Platelets

Plasma

For each treatment method of CHD give 
an advantage and a disadvantage 
Using a drug (Statins)

Using a stent

Give a risk factor for the following:
Coronary heart disease

Type 2 diabetes

Lung cancer

Liver cirrhosis

Low birthweight in babies

Mental health issues in babies

Cancer 

Describe the process of transpiration

How are red blood cells adapted to their 
function?

What is the importance of valves in the 
heart and give two ways in which these 
can be repaired.

What is cancer?

Explain the difference between a benign
and malignant tumour

How do the following affect the rate of 
transpiration?
Temperature

Humidity

Light intensity

Air movement

Define the following terms:
Health

Disease

Communicable

Non-communicable

Label the leaf below Adaptations of plant tissues:
Epidermal tissue

Palisade mesophyll

Spongy mesophyll 

Xylem and phloem

Meristem

In plants, how are the following cells 
specialised:

• Root hair cell

• Xylem cell

• Phloem cell



Atomic Structure

Atoms are the basic building
blocks of ordinary matter.
Atoms can join together to
form molecules, which in
turn form most of the objects
around you. Atoms are
composed of particles called
protons, electrons and
neutrons.

Mixtures, Elements &
Compounds

A mixture contains two or more substances.
that have not reacted chemically with each
other. A mixture is made of little bits of each
substance mixed together. A mixture can be
separated by physical methods, a compound
can not.

An element is a substance made from only one
type of atom. For example. Carbon is made
entirely from carbon atoms.

A compound is a molecule made of atoms from
different elements. All compounds are
molecules, but not all molecules are
compounds. Hydrogen gas (H2) is a molecule,
but not a compound because it is made of only
one element.

The Plum Pudding Model is a
model of atomic structure
proposed by J.J. Thomson in the
late 19th century. Thomson had
discovered that atoms are
composite objects, made of pieces
with positive and negative charge,
and that the negatively charged
electrons within the atom were
very small compared to the entire
atom.

Plumb Pudding Model

Niels Bohr adapted Ernest Rutherford's nuclear model. Bohr did
calculations that led him to suggest that electrons orbit the nucleus in
shells. The shells are at certain distances from the nucleus. Further
experiments led to the idea that the nucleus contained small particles,
called protons. James Chadwick found evidence for the existence of
particles in the nucleus with mass but no charge. These particles are called
neutrons. This led to another development of the atomic model, which is
still used today.

Atomic Theory

Discovery of the nucleus

In 1909 Ernest Rutherford designed an experiment to test the plum
pudding model. In the experiment, positively charged alpha particles were
fired at thin gold foil. Most alpha particles went straight through the foil.
But a few were scattered in different directions.
This evidence led Rutherford to suggest a new model for the atom, called
the nuclear model. In the nuclear model:
• the mass of an atom is concentrated at its centre, the nucleus
• the nucleus is positively charged

Atomic Structure

Electrons in shells. Electrons in atoms
occupy energy levels, also called
electron shells, outside the nucleus .
Different shells can hold different
maximum numbers of electrons. The
electrons in an atom occupy the lowest
available energy level first

Periodic Table

Periods in the periodic table. In each period (horizontal
row), the atomic numbers increase from left to right.
The periods are numbered 1 through 7 on the left-hand
side of the table. Elements that are in the same period
have chemical properties that are not all that similar.

Mendeleev

Mendeleev left gaps in his table for elements not known at the
time. By looking at the properties of the elements next to a gap,
he could also predict the properties of these undiscovered
elements. For example, Mendeleev predicted the existence of
'eka-silicon', which would fit into a gap below silicon. Another
scientist later discovered the missing element, germanium. Its
properties were found to be similar to the predicted ones and
confirmed Mendeleev's periodic table.

Group 0 Elements

The group 0 elements, the noble gases, are all
unreactive non-metal gases. They show trends in their
physical properties. Their uses depend on their
inertness, low density and non-flammability.

Group 1 Elements

The Group 1 elements in the periodic table are known as the alkali
metals. They include lithium, sodium and potassium, which all react
vigorously with water to produce an alkaline solution.

Group 7 Elements

The Group 7 elements are called the halogens. They are placed in the
vertical column, second from the right, in the periodic table .
Chlorine, bromine and iodine are the three common Group 7
elements. Group 7 elements form salts when they react with metals.

Properties of Metals



C1 Atomic Structure 
and the Periodic Table

AQA Trilogy

Write the word equation for:
Burning magnesium in air

Can you write the balanced symbol 
equation?

Explain crystallisation as a separation 
technique

Define the following terms:
Atom

Element

Compound

Mixture

Balance the symbol equations below:

H2SO4 +   NaOH  Na2SO4 +    H2O

Zn   +  O2  ZnO

CH4 +     O2  CO2 +        H2O

Draw a diagram to illustrate chromatography
as a separation technique

Number of protons =

Number of neutrons =

Number of electrons =

Write the symbols for the following 
elements:

Oxygen                           

Carbon                            

Sodium

Magnesium

Chlorine

Copper

Explain simple distillation as a separation 
technique, shown in the diagram

Describe the difference between the 
plum pudding and the nuclear model of 
an atom

Write the name of the compound:
CO2

H2O

NaCl

CuSO4

Explain fractional distillation as a separation 
technique

Where in an atom are the neutrons and 
proton?
The number of protons = the number 
of_________
Atomic number is the number of 
_________
Mass number is the number of 
________ + the number of _________
Isotopes have a different number of 
____________

Simple distillation

fractional distillation



C1 Atomic Structure 
and the Periodic Table

AQA Trilogy

In the periodic table, the elements are 
arranged in order of their ___________ 
number

Elements in the same group, have the 
same number of ______________

Groups go ____________

Periods go ___________

When developing the periodic table, 
Why did Medeleev leave gaps?

Approximately how may elements are in 
the periodic table?

Properties of metals 
•

•

•

•

•

Draw the electron structure for sodium What is group 1 also known as?

As you go down group 1, what                
happens to the reactivity?

How many electrons are in the 
outer shell of a group 1 metal?

Delete as appropriate:

If you remove electrons from an atom is 
becomes positive/ negative

If you add electrons to an atom it 
becomes positive/negative

Properties of non-metals
•

•

•

•

•

Draw the electron structure for chlorine What is group 7 also known as?

As you go down group 7, what                
happens to the reactivity?

What happens to melting point and 
boiling point as you go down the group?

How many electrons are in the 
outer shell of a group 7 element?

What is an isotope? To work out the relative atomic mass 
using the abundance of isotopes we can 
use the following calculation:

(% of isotope 1 × mass of isotope 1) 
+ 

(% of isotope 2 × mass of isotope 2) 
÷ 100

Draw the electron structure for chlorine What is group 0 also know as?

In group 0, how many electrons
are in the outer shell?

How is boiling point affected as
you go down the group?

Copper has two stable isotopes Cu-63 which 
has an abundance of 69.2% and Cu-65 which 
has an abundance of 30.8%
Calculate relative atomic mass to 1dp.

In any sample of Chlorine 25% will 
be 37Cl and 75% 35Cl. Calculate the 
relative atomic mass to 1dp.



There are 8 main stores of
energy:
• magnetic
• internal (thermal)
• chemical
• kinetic
• electrostatic
• elastic potential
• gravitational

potential
• nuclear.

Types of Energy

In each of these examples, energy is transferred by one of the 
following four types of energy transfer:
• mechanical work - a force moving an object through a 

distance
• electrical work - charges moving due to a potential 

difference
• heating - due to temperature difference caused electrically 

or by chemical reaction
• radiation - energy tranferred as a wave, eg light and 

infrared - light radiation and infrared radiation are emitted 
from the sun

Transferring Energy by conduction

The amount of energy stays
the same or is said to be
conserved. This fact is known
as the Principle of
Conservation of Energy.
Principle of Conservation of
Energy: Energy can neither be
created nor destroyed, but
can be changed from one
form to another.

Conservation of
Energy

Calculating Kinetic Energy

Calculating elastic potential energy

Calculating GPE

Calculating Work Done

Calculating Power

Calculating Efficiency

Calculating SHC

All metals are good conductors. When one end 
of a metal rod is put into a fire, the energy 
from the flame makes the ions in the rod 
vibrate faster. Since the ions in the solid metal 
are close together, this increased vibration 
means that they collide with neighbouring ions 
more frequently. Energy is passed on through 
the metal by these collisions, transmitting the 
energy. More frequent collisions increase the 
rate of transfer.

Transferring Heat Energy

1. Place a small beaker into a larger beaker.
2. Fill the small beaker with hot water from a kettle.
3. Put a piece of cardboard over the beakers as a lid. The lid

should have a hole suitable for a thermometer.
4. Place a thermometer into the smaller beaker through the

hole.
5. Record the temperature of the water in the small beaker and

start the stopwatch.
6. Record the temperature of the water every 2 minutes for 20

minutes.
7. Repeat steps 1-6, each time packing the space between the

large beaker and small beaker with the chosen insulating
material.

Insulation Required Practical

1. Place the immersion heater into the central hole at the top of the block.
2. Place the thermometer into the smaller hole and put a couple of drops of oil

into the hole to make sure the thermometer is surrounded by hot material.
3. Fully insulate the block by wrapping it loosely with cotton wool.
4. Record the temperature of the block.
5. Connect the heater to the power supply and turn it off after ten minutes.
6. After ten minutes the temperature will still rise even though the heater has

been turned off and then it will begin to cool. Record the highest
temperature that it reaches and calculate the temperature rise during the
experiment.

SHC Required Practical

Radiation is a method of heat transfer that does not
rely upon any contact between the heat source and
the heated object as is the case with conduction and
convection. Heat can be transmitted through empty
space by thermal radiation often called infrared
radiation. This is a type electromagnetic radiation .

Radiation

When a fluid, such as air or a liquid, is heated and then
travels away from the source, it carries the thermal
energy along. This type of heat transfer is called
convection. The fluid above a hot surface expands,
becomes less dense, and rises

Convection

The energy stored when like poles 
are pushed closer together or when 
unlike poles are pulled further 
apart. 

Energy Stores A thermal insulator is something that prevents
heat from moving from one place to another.
There are 3 main ways that heat can travel:
convection, conduction, and radiation. Typically
the phrase 'thermal insulator' refers to a
material that blocks conduction.

Insulation



How does the thermos flask
work? A thermos then goes
one step further. The glass
is silvered (like a mirror) to
reduce infrared radiation.
The combination of a
vacuum and the silvering
greatly reduces heat
transfer by convection,
conduction and radiation. ...
All the thermos is doing is
limiting heat transfer
through the walls of the
thermos.

Thermos Flask

Wind is produced as a result of giant
convection currents in the Earth's atmosphere,
which are driven by heat energy from the Sun.
This means that the kinetic energy in wind is a
renewable energy resource - as long as the
Sun exists, the wind will too.
Wind turbines use the wind to drive turbines
directly. They have huge blades mounted on a
tall tower. The blades are connected to a
'nacelle', or housing, which contains gears
linked to a generator. As the wind blows, it
transfers some of its kinetic energy to the
blades, which turn and drive the generator.
Several wind turbines may be grouped
together in windy locations to form wind
farms.

Wind Power

Like tidal barrages, hydroelectric power
(HEP) stations use the kinetic energy in
moving water. Often, the water comes
from behind a dam built across a river
valley. The water high up behind the dam
contains gravitational potential energy.
This is transferred to kinetic energy as the
water rushes down through tubes inside
the dam. The moving water drives
electrical generators, which may be built
inside the dam.

Hydroelectricity

Huge amounts of water move in and out of
river mouths each day because of the tides.
A tidal barrage is a barrier built over a river
estuary to make use of the kinetic energy in
the moving water. The barrage contains
electricity generators, which are driven by
the water rushing through tubes in the
barrage.

Tidal Power

The water in the sea rises and falls because
of waves on the surface. Wave machines use
the kinetic energy in this movement to drive
electricity generators.

Wave Power
In some places, the rocks are hot, but no
hot water or steam rises to the surface. In
this situation, deep wells can be drilled
down to the hot rocks and cold water
pumped down. The water runs through
fractures in the rocks and is heated up. It
returns to the surface as hot water and
steam, where its energy can be used to
drive turbines and electricity generators.
The diagram shows how this works.

Geothermal Energy

Solar panels do not generate electricity, but
rather they heat up water. They are often
located on the roofs of buildings where they
can receive heat energy from the Sun.
• Cold water is pumped up to the solar

panel, it heats up and is transferred to a
storage tank.

• A pump pushes cold water from the
storage tank through pipes in the solar
panel. The water is heated by heat
energy from the Sun and returns to the
tank. In some systems, a conventional
boiler may be used to increase the
temperature of the water.

Solar Heating

We can use the process of anaerobic
decay or decomposition to provide us
with fuel. Together the methane and
carbon dioxide produced are called
biogas. This is a source of renewable
energy. Biogas generators are large
vessels in which animal waste or specially
grown crops such as maize are allowed to
anaerobically digest. If domestic waste is
used as a source of methane, this also
reduces the volume of domestic waste
added to landfill sites.

Biogas

The main nuclear fuels are uranium and plutonium. In a nuclear
power station, nuclear fuel undergoes a controlled chain
reaction in the reactor to produce heat - nuclear energy is
converted to heat energy:
• heat is used to change water into steam in the boiler
• the steam drives the turbine (heat to kinetic energy)
• this drives the generator to produce electricity - kinetic to

electrical energy

Nuclear Power

A fossil fuel power station is a thermal power station which burns a
fossil fuel, such as coal or natural gas, to produce electricity. Fossil
fuel power stations have machinery to convert the heat energy of
combustion into mechanical energy, which then operates an
electrical generator.

Generating Electricity from Fossil Fuels



P1 Energy
AQA Trilogy

An object with a mass of 5kg is dropped from 
a height of 10m, work out the speed with 
which it hits the ground

(GPE = KE)

Calculate the kinetic energy of an object with 
mass of 50kg and is moving at a speed of 
10m/s

Write the equation for calculating kinetic
energy

What does each letter stand for?

Describe the  energy transfers:
• Bringing water to a boil in an electric 

kettle

• An object being propelled upwards

• A car braking

Work out the GPE of an object that has a 
mass of 2kg lifted though a height of 1.5m 
with a gravitational field strength of 9.8N/kg

Write the equation used to working out GPE 
(gravitational potential energy)

What does each letter stand for?

Write the equation for calculating work done

What does each letter stand for?

Calculate the work done when a force of 10N 
moves an object 2m

Calculate the energy stored in a spring when 
it is extended by 6cm. The spring has a 
constant of 150N/m

Check your units!

Write the equation for working out elastic 
potential

What does each letter stand for?

Write the two  equations for working out 
power

What does each letter stand for?

Machine A lifts a load of 100N through a 
height of 4m in 10s
Machine B lifts a load of 150N through a 
height of 3m in 15s
Which has more power?

Show your workings

RPA 14: Determining SHC
Calculate the energy change when a 
hot water bottle containing 1kg of water 
cools from 80°C to 30°C ( the SHC of water is 
4200J/kg°C)

Write the equation for calculating the 
change in thermal energy

What does each letter stand for?

The 8 energy 
stores



P1 Energy
AQA Trilogy

Describe conduction

What is meant by thermal conductivity?

Describe convection List how energy resources can be used

Define the term Watt

Calculate the energy transfer if a 60W 
lightbulb is on for 100s

Write the  2 equations for calculating energy 
efficiency

What is a renewable energy resource?

Can you name 7?
•

•

•

•

•

•

•

What is a non-renewable energy resource?

Name 3:
•

•

•

Describe the law of conservation in a closed 
system

A motor in a remote controlled car transfers 
300J of energy to the cars energy stores. 
225J are transferred to the cars kinetic 
energy stores. Calculate the efficiency of the 
motor

Describe how global warming occurs

Describe how acid rain forms

Give examples of other environmental 
problems associated with using non-
renewable fuels

Describe ways of reducing unwanted energy 
transfers

A blender is 70% efficient. If has a total input 
power of 600W. Calculate the useful power 
output

Describe ways to increase the efficiency of 
an energy transfer

Give examples of ways you can insulate your 
house


