
All living things are made of cells; they are the basic unit of all life. 
Eukaryotic Cells: have a cell membrane, cytoplasm and genetic material (DNA) 
enclosed in a nucleus. Examples: plant and animal cells 
 
Prokaryotic Cells: No nucleus. DNA is a single loop. There may be one or more 
rings of DNA called plasmids. Examples: Bacteria cells 
 

 
 

You need to be able to 
list the similarities and 
differences of an 
animal, plant and 
bacterial cell 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Specialised Cells (3 types) 
 
 
      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Microscopes 

 

 

 

 

 

 

 

 

 

 

 



2 types of microscopes : Light microscope and electron microscope 

 

 

 

 

 

 

 

Example: A magnified animal cell structure has a diameter of 6 mm. 
The actual diameter of the structure is 0.15mm.  
Calculate how many times the structure has been magnified. 
 

 

 

 

 

 

 

 

 

Units used to measure cells 

 

 

 

 

 

 



Enzymes 

Enzymes are biological catalysts. A catalyst is something that speeds up or slows 
down a reaction without get involved in the reaction. 

Enzymes are specific to a substrate. The activity of an enzyme is affected by 
temperature, substrate concentration and pH. Specific conditions are needed to keep 
an enzyme working at its optimum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Digestive Enzymes 

 

 

 

 

 

How substances are transported in and out of cells 

Diffusion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

Osmosis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Stem Cells 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Asexual reproduction: involves only one parent. There is no fusion of gametes. No 
mixing of genetic information occurs. All offspring are genetically identical (called 
clones). Only mitosis is involved. 

Sexual reproduction involves the joining of male and female gametes. Offspring 
produced show variation. 

Gamete: sex cell. 

Diploid: means two sets of chromosomes (46) 

Haploid: means one set of chromosomes (23) 

The gametes are produced by meiosis 

Meiosis leads to non-identical cells being formed. 
Mitosis leads to identical cells (clones) being formed. 
 
Cells in the reproductive organs divide by meiosis to form gametes.  
In animals, the reproductive organs are the ovaries and testes. 
 
The parent cell is a diploid cell. It has 2 sets of chromosomes. Each chromosome is 
copied in the cell before division occurs. Four daughter cells are produced with each 
one getting a copy of one chromosome from each pair making each daughter cell 
haploid. The daughter cells are NOT all identical. 
 

 You do: Compare Mitosis and meiosis (4 marks) 
 
The genetic material in the nucleus of most cells is made from a chemical called 
DNA. 
DNA is a polymer made up of: 

 2 strands coiled to form a double helix 
 Strands are linked by a series of complementary base pairs joined together by 

weak hydrogen bonds 
 Nucleotides that consist of a sugar and phosphate group with one of the four 

different bases attached to the sugar. 
 
 
 

 

 

 

 

 

 

 



DNA extraction from fruit 

 
Key Terms defined 

Genome: is all the DNA in an organism. 

Gene: is a section of a DNA molecule that codes for a specific protein. 

Chromosome: the structures in which DNA is arranged in the nucleus 

Allele: Different forms of genes 

Dominant:  

Recessive: 

Homozygous: When the alleles are the same 

Heterozygous: When the alleles are different 

Genotype: Describes the alleles which are present for the specific characteristic eg 
Bb, BB, bb 

Phenotype: Describes the physical characteristics of the alleles eg Brown, blue 

Zygote: when gametes fuse at fertilisation they form a diploid zygote. 

 

 

 



 

Punnett Square 

 

 

 

 

 

 

 



Genetic Diagrams 

 

 

 

Family Pedigree 

 

 

 

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



The World Health Organisation (WHO) definition:   

Health is a state of complete physical, mental and social well-being and 
not merely the absence of disease or infirmity.  

 

Pathogens are micro-organisms that cause infectious disease. 

Pathogens can be bacteria, viruses, fungi or protists. 

Examples of Viral Disease 
HIV (human immunodeficiency virus) 

 HIV is a sexually transmitted infection (STI) 
 Initially causes a flu-like illness and spread by sexual contact or exchange of 

body fluids such as blood when drug users share needles. 
 Unless HIV is successfully controlled with antiretroviral drugs, the virus will 

destroy white blood cells leading to the onset of AIDS. 
 Late stage HIV or AIDS occurs when the body’s immune system can no 

longer deal with other infections or cancers. 
 
Examples of Bacterial Diseases 
Cholera 

 Cholera is a disease which is spread via contaminated drinking water. 
 Cholera causes diarrhoea and can kill if left untreated. 
 Cholera is often a consequence of a humanitarian crisis. 
 Clean drinking water and good sanitation reduces the spread of cholera. 

 
Tuberculosis 

 Tuberculosis (TB) bacteria are spread through the air in tiny droplets when an 
infected person sneezes or coughs.  

 It can cause lung damage.  
 A vaccination programme is in place to reduce the spread. 

 

 



Example of a Fungal Disease 

Chalara ash dieback 

 Chalara causes leaf loss and lesions in the bark. Trees usually die from the 
infection or become weakened to attacks by other pests or pathogens. 

 There is no cure known for this disease. 
 Chalara ash dieback is spread through airborne transmission of fungal 

spores.   
 Infected leaves fall to the ground during autumn and spores are carried on 

the wind and deposited on healthy ash trees. 
 

Example of a Protist Disease 

Malaria 
 The malaria causing protist is spread by mosquitoes feeding on infected blood 

and then biting a human. 
 Mosquitoes are animal vectors as they pass on malaria but do not suffer 

themselves. 
 Malaria causes damage to blood and the liver. It can be fatal. 
 Control the spread by preventing mosquitoes breeding and use mosquito nets 

to avoid being bitten. 
 

 

 

 

 

 



Sexually transmitted infections (STI) are passed from one person to 
another through unprotected sex or genital contact.  

HIV is an STI which is spread via infected bodily fluids. Spread can be 
reduced by wearing a condom, not sharing needles if a drug user and 
use of medication to prevent an infected person passing on the STI to 
another e.g. a mother to her unborn child. 

Chlamydia is the most common STI in the UK. It is a bacterial infection. 
The bacteria are spread through infected bodily fluids. To reduce the 
chance of catching Chlamydia, people should use barrier methods of 
contraception such as a condom. 

Most people have no symptoms and so do not know they are infected. In 
women, Chlamydia can cause pain or a burning sensation when 
urinating, vaginal discharge, pain in the lower abdomen and heavy 
periods. 

In men, Chlamydia can cause pain or a burning sensation when 
urinating, a discharge from the tip of the penis and pain in the 
testicles.   

Chlamydia can be detected using a urine test or a swab of the affected 
area. It can be treated with antibiotics. Chlamydia can be passed by 
an infected pregnant woman to her unborn baby. 

If left untreated, Chlamydia can cause long term health problems and 
infertility. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A doctor will not prescribe antibiotics for a viral infection as they do not work.  

Antibiotics can only be used for bacterial infections 

Painkillers, steroids or anti-inflammatory medicines can be used to relieve the 
symptoms of viral infections.  

Symptoms may include: fever, muscle ache, headache or a runny nose. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Non-communicable diseases (NCDs) can have a significant human and financial 
cost for individuals, local communities, nationally and globally.  

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C3/C4 

Structure of an atom 

 

 

Relative Charges and Relative Mass 

• Most of the mass of an atom is  

found within the nucleus. 

• The overall charge of an atom is 

neutral due to the atom having the  

same number of positively charged 

protons and negatively charged  

electrons. 

 

 

Mass Number: protons + neutrons 

(Does not have to be an integer) 

Atomic Number: the number of protons 

 (also equal to the number of electrons and unique to 

the element) 

 

 

 

Isotope: A different atom of the same element. 

The atomic number is the same but the mass  

number is different due to the change in the  

number of neutrons.  

 

 

Using atomic number and mass number 

 

 

 

 

 

 

 

 

 



Mendeleev arranged the elements, known at that time, in a periodic table by using 

properties of these elements and their compounds. 

Mendeleev used his table to predict the existence and properties of some elements 

not yet discovered. 

Mendeleev thought that he had arranged elements in order of increasing mass 

number but this was not always true because of the abundance of isotopes of some 

pairs in the periodic table. 

If the elements are arranged in terms of increasing atomic number then Mendeleev’s 

pair reversals are explained. 

Iodine should be placed before Tellurium  
according to its mass number, but after 
Tellurium using the atomic number. 
Mendeleev did not know about atomic  
structure. 
 

In the periodic table elements are arranged in order of increasing atomic number, in 

rows called periods. Elements with similar properties are placed in the same 

vertical columns called groups. 

Metals can be found on the left hand side and in the centre. Non-metals are on the 

right hand side. 

Electrons fill their shells 2.8.8.2 You must be able to draw and write the electronic 

configurations of the fist 20 elements in the periodic table. 

Groups in the periodic table 

Group 1 – Alkali Metals 

• Soft metals 

• Low melting points 

• Lithium, sodium and potassium all react vigorously with water.  
When you add them to water, the metal floats, moves around and fizzes. 
e.g.   potassium  +    water    →   potassium hydroxide + hydrogen 

              2K(s)      +  2H2O(l)   →              2KOH(aq)           +    H2(g) 
 

• Stored in oil to keep air and water away. 
 

• Li, Na and K are less dense than water so they float on water. 
 

• The reactivity of the alkali metals increases down the group. This is 

because the outer electrons become further from the nucleus each  

time and the force of attraction between the positive nucleus and  

negative electron become weaker. This allows for the outer electron 

to be lost more easily as we go down the group. 

 



Group 7 – The Halogens 

• Melting point increase down the group 

• Boiling point increases down the group 

• The intermolecular forces, going down the group become stronger. 

• Chlorine is a yellow/green gas  

• Bromine is a red/ brown liquid  

• Iodine a grey solid. 

• As elements, the halogens exist as diatomic molecules F2, Cl2, Br2, I2 and At2 

 

• Reactivity: When Group 7 elements react, the atoms gain an  

electron in their outermost shell. Going down the group, the  

outermost shell’s electrons get further away from the  

attractive force of the nucleus, so it is harder to attract and 

gain an extra electron. 

 

• The halogens react with hydrogen to form hydrogen halides. The reactions with 

hydrogen become less reactive as you go down the group. 

E.g.   fluorine  +  hydrogen  →  hydrogen fluoride  

           F2(g)     +     H2(g)       →             2HF(g) 

 

• The halogens also react with metals. The halogen atoms gain a single electron 

to give them a stable arrangement of electrons. They form ionic compound. 

E.g.   sodium + chlorine → sodium chloride 

         2Na(s)  +    Cl2(g)   →       2NaCl(s)      

 

• Test for Chlorine: The test for chlorine uses litmus paper. When damp litmus 

paper is put into chlorine gas, the litmus paper is bleached and turns white. 

 

Group 0 – Noble Gases 

• They are unreactive/inert because their atoms have stable arrangements of 

electrons.  

• The atoms have eight electrons in their outermost shell, apart from helium 

which has just two but still has a complete outer shell. 

• The stable electronic structure explains why they exist as single atoms; they 

have no tendency to react to form molecules. 

• The boiling points of the noble gases get higher going down the group. 

 

Uses:  

• Helium: lifting gas in party balloons and air ships. Less dense than air and 

inflammable. 

• Argon, Krypton, Xenon: filling gas in filament lamps. The filament becomes hot 

enough to glow, the gas prevents it burning away. 

• Argon: Shielding gas during welding. Argon is denser than air so keeps air from 

the metal and prevents oxidisation of the metal. 

 



Ion: is an atom or group of atoms with a positive or negative charge 

Cation: a positively charged ion. Usually formed from Groups 1 & 2 

Anion: a negatively charged ion. Usually formed from Groups 7 & 6 

Draw 3 ions from each of the above groups 

 

Ionic Bonding is the total swapping of electrons  

Formation and naming of Ionic Bonds: 

       

Positively charged ions formed from  
hydrogen or metal atoms take the name of  
the element. 

 

 

 

 

 

 

 

 
Negatively charged ions formed  
from a single non metal atom take the name 
of the element, but end in -ide 
 
Negatively charged ions in compounds  
containing three or more elements, one of  
which is oxygen, end in -ate 
 

Properties of Ionic Compounds 

• Bonds are strong due to strong electrostatic forces 

• Bonds form a lattice structure which has a regular arrangement of ions 

• Ionic compounds usually have high melting points and high boiling points 

• Solid at room temperature 

• No delocalised (free) electrons, therefore don’t conduct electricity in solid state 

• Soluble in water 

• Once dissolved in aqueous solution electrons are free to move so they conduct 
electricity 

 
 
 



Covalent Bonding: is formed when a pair of electrons are shared between 2 atoms 
 
Covalent bonds are: 

• Strong 

• Form between non-metal atoms 

• Often produce molecules, which can be elements or compounds 
Draw a dot cross diagram of the following covalent substances: 
Hydrogen, hydrogen chloride, water, methane, oxygen, carbon dioxide 
 
Simple Molecular Substances 

• A simple molecule consists of a few atoms joined by strong covalent bonds 

• Have low melting points 

• Have low boiling points 

• Usually a gas or liquid at room temperature 

• Do not conduct electricity in any state, because they are not electrically 
charged and do not contain any delocalised electrons. 

• They don’t conduct in a solution of water as they are insoluble in water 

• Can conduct when dissolved in an acid. 
Giant Molecular Substance 

• Contain many atoms rather than a few 

• Strong covalent bonds 

• Regular lattice structure 

• High melting point 

• High boiling point 

• Solid at room temperature 
Examples: Diamond and Graphite (similarity and differences) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Examples: Graphene and Fullerenes 
 
 

 
 
 
 



A polymer is a large molecule made from many smaller molecules, called 
monomers, joined together. 
The diagram shows a section of polyethene a simple 
polymer. It consists of large molecules containing 
chains of carbon atoms. The atoms are joined to  
each other, and to hydrogen atoms, by covalent bonds. 
 
Metals 
 
 
 
 
 
 
 
 
 
 
 
 
 

Limitations of models 
The structure and bonding of different substances are represented using models. 

 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



The symbol for relative formula mass is 𝑴𝒓 
To get 𝑀𝑟 add together the relative atomic masses of all atoms. 
Work out the 𝑀𝑟 of the following compounds 
 
 
An empirical formula is the simplest whole number ratio of atoms of  
each element in a compound. 
Example: A 10g sample of compound X contains 8g of carbon an 2g of hydrogen.  
Calculate the empirical formula of compound x 
 
 
 
 
 
 
 
 
 
 
 
You do: 
 
 
 
Find the percentage mass of Sulphur in Sulfuric Acid (𝐻2𝑆04) 

Formula = 
𝐴𝑡𝑜𝑚𝑖𝑐 𝑀𝑎𝑠𝑠 𝑥 𝑛𝑜 𝑜𝑓 𝑒𝑙𝑒𝑚𝑒𝑛𝑡

𝑀𝑟
𝑥 100 

 
 
 
 
 
 
Example: The empirical formula of Compound G is 𝐶𝐻3 
The relative mass (𝑀𝑟) of compound G is 30 
Find the molecular formula of compound G 
 
 
 
 
 
 
 
 
Conservation of mass 
The total mass of the reactants and products must stay constant during a chemical 
reaction. 
The total mass before a reaction equals the total mass after a reaction. 
Closed System: is when no substance can enter of leave the during the reaction. 
Non-closed system: is when substances can leave or enter a reaction. 



A solution is a mixture of a solute in a solvent. 
The solute is the substance that dissolves. 
The solvent Is the substances that the solute dissolves in. 
 
The concentration of a solution is measured in g/d𝑚3 or g d𝑚−3 
 
Note: To change c𝑚3 to d𝑚3 divide it by 1000 
 
 
 
 
 
 

Example: 2.50g of sodium hydroxide is dissolved in 250c𝑚3 of water. Calculate the 

concentration of the solution formed in g d𝑚−3 
 
 
 
 
 
 
 
 
 
 
You do:  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Scalar quantity: has magnitude(size) only. Examples: mass, speed, distance, energy 
and temperature. 

Vector quantity: has magnitude and direction. Examples: force, weight, velocity, 
displacement, acceleration and momentum. 

Velocity is speed in a given direction. Unit: m/s or 𝑚𝑠  

 

 

 

Speed Time Graphs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



𝑣  𝑢 2 𝑥 𝑎 𝑥 x , where v = new velocity in m/s, u = old velocity in m/s ,  
a = acceleration in 𝑚𝑠 , x = distance in m 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Velocity Time Graphs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Here the gradient is the acceleration 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Typical Speeds 
Activity Typical Speed

Walking 1.5 m/s
Running 3.0 m/s
Cycling 6.0 m/s
Driving  12 m/s
Gale force wind 15 m/s
Train 55m/s
Airliner 250 m/s
Speed of sound in air 330 m/s

 
Acceleration due to gravity, g, in free fall is 10 m/𝑠  
 
Newton’s First Law: A body will remain at rest or continue in a straight line at a 
constant speed as long as the forces acting on it are balanced. 
 
 
 
 
 
 
 
 
 
 
 
 
Unbalanced Forces: 
 
Examples: 

 
 
Newtons’s Second Law: Force = Mass x Acceleration 
Example: 
 
 
 
 
 
 
 
 
 
 



Newton’s Third Law: states that for every action there is an opposite and equal 
reaction. 
 
Example:  
 
 
 
 
 
 
1. 
2. 
3. 
4. 
5. 
 
 
 
Weight: is the force that a body experiences due to its mass and the size of the 
gravitational field that it is in. 
Formula: Weight = mass x acceleration due to gravity 
Unit: Newtons (N) 
How to measure weight: Newtonmeter 
 
 
Human Reaction Time: is the time between a stimulus occurring and a response. 
Typical reaction time is between 0.20s and 0.25s 
Measuring the human reaction time by using the ruler drop test. Steps: 
Formula:  
 
 
 
 
 
 
 
 
Stopping distance is the total distance over which a vehicle comes to rest. 
Stopping distance = thinking distance + braking distance 
 
 
 
 
 
 
 
 

 



Conservation of Energy: states that energy cannot be created or destroyed but 
can be changed from one form to another. 

Main Energy Stores 

 

 

 

 

 

 

 

 

Energy Transfers can occur in 4 different ways.  

Mechanically: by a force moving through a distance 

Electrically: by use of an electric current 

Thermally: because of a difference in temperature 

Radiation: by waves such as sound or electromagnetic 

Some of the energy is useful energy and some energy is wasted or dissipated 

Energy Flow Diagram 

You do: Show the 
energy flow diagram 
for : 

a) a camping gas 
stove 

b) a car going up a 
hill 

 

 

 

Energy Stores when: 

a) an object is projected upwards or up a slope 
 
 
 



b) a moving object hitting an obstacle 

 
c) an object being accelerated by a constant force 

 
 
 
 
 
 
 

 

d) A vehicle slowing down 
 
 
 
 
 
 
 
 
 

e) Bringing water to a boil in an electric kettle 

 
 
Mechanical processes become wasteful when they cause a rise in 
temperature so dissipating energy in heating the surroundings. For example: 
The light and sound energy from a TV will eventually be absorbed by the walls 
and by people leading to a rise in their temperature. 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Efficiency = 
     

     
 

 
 
When an object is raised above ground level it gains gravitational potential energy 
(GPE). This stored energy can be released if the object is allowed to fall. 
 
change in G.P.E (J) =  mass  (kg) × gravitational field strength (N/kg) × change in 
height (m) 

ΔGPE = m× g × Δh 
 
 
Moving objects have kinetic energy. 
 

kinetic energy (J) = ½ × mass (kg) × speed2 (m/s) 
KE = ½ x m x v2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Waves transfer energy and information without transferring matter. 

Evidence for this: 

 

 

 

 

 

 

 

 

Transverse and Longitudinal Waves 

 

 

 

 

 

 

 

 

 

 

 

Note: the particles in a wave move up and down or backwards and forwards only.  
It is energy, NOT the particles, that move from one place to another! 
 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

Formula: 

 

 

 

Questions 

 

 

 

 

 

 

 

 

 

Required Practical: Measuring the speed of ripples on a water surface and 
calculating the speed of sound in air 

 



Refraction: is the change in the direction of a light ray that happens when it travels 
from one transparent material into another. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P5: Light and The Electromagnetic Spectrum 

All Electromagnetic waves are transverse, they travel at the same speed in a 
vacuum. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

You must recall the main groups of the electromagnetic waves, in order, including 
the colours of the visible spectrum. You need to be able to identify decreasing 
wavelength and increasing frequency. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Radioactivity can be detected by using Geiger–Müller tube. 

Radioactivity is measured using Becquerels (Bq). 
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