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What is a Knowledge Organiser? 

• A Knowledge Organiser is a tool which sets out exactly what knowledge is vital in the curriculum.  

• It clarifies for everyone – pupil, parent and teacher– exactly what is being taught.  

• It is not expected to cover the entirety of everything you may possibly cover in a topic – just what is vital.  

• A Knowledge Organiser is a distillation of knowledge, not a textbook or step by step revision guide. 

  

Benefits of Knowledge Organisers:  

• For pupils they are a revision of ALL the key information the teacher has decided is necessary for the topic.  

• Parents know what their children are learning and are able to get involved in supporting their revision through quizzing and testing at home. 

  

 

The purpose of knowledge organiser at St. Anne’s is very clear. They will:  
• Support pupils to retain the key knowledge learned in lessons;  

• Enable parents to support their children in their learning;  

• Promote independence in learning; 

• Promote a work ethic which will support success in further education;  

• Support wider reading and study to support curriculum learning;  

• Encourage practice of examined tasks and questions.  

Knowledge Organisers at St. Anne’s Academy  
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A Guide for Students and Parents 
 

For each topic being taught in each subject a Knowledge Organiser has been 

produced outlining the key important knowledge required to fully understand a 

topic. 

 

• Students should set aside time each day/evening dedicated to each subject 

they study.  

 

• Students should use the knowledge organisers for independent study using 

the following method. 

Look  

 

 

 

Read the specific important knowledge you need to 

learn for each subject.  

Say  

 

 

 

Read aloud the specific important knowledge you need 

to learn. 

Cover   

 

 

 

Cover your knowledge organiser.  

Write  

 

 

 

Write out everything you can remember from the 

specific part of the important knowledge you have been 

reading on a blank sheet of A4 paper.  

Check Check that you have all the content needed and it is 

correct.  Any content that is missing or incorrect use 

another colour pen to illustrate the gaps in your 

knowledge that you have corrected.  

Repeat 

 

 

 

Fold you A4 sheet so that what you have just written is 

no longer visible. Repeat the steps above until you are 

100% correct.  
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Compound Measures Percentage Multipliers Probability 

 Year 10 Maths -  Compound Growth, Compound Measures and Probability 

 

Language for Learning 

Density 

Mass 

Volume 

Pressure 

Force 

Area 

Speed 

Distance 

Time 

Velocity 

Acceleration 

Gradient 

Rates of change 

Dependent/Independent  

Tangent 

Combinations 

Sample space 

Tree diagram 

Mutually exclusive 

 

S = 
D 

 

T 
P = 

F 
 

A 

D = 
M 

 

V 

Rates of Change 

To determine the rate 

of change at point P, a 

tangent has to be 

drawn and its 

gradient calculated. 

To calculate distance 

travelled up to time 

t, the area under the 

curve has to be 

worked out using a 

triangle and trapezia 

Speed is a compound measure because uses two 

separate measures ie miles per hour 

Original x multiplier New = 

+ 30%       x 1.3 

+ 3%       x 1.03 

- 30%       x 0.7 

- 3%       x 0.97 

+ 100%       x 2 

If using simple interest; calculate the 

interest for 1 year, then multiply that 

amount by the number of years 

If using compound interest; repeatedly 

multiply the original by the multiplier or use 

indices (original x 1.45 
is a 40% compound 

increase for 5 years). 

 
Rearrange the formula 

or use the triangle for 

reverse percentages or 

percentage change 

In this example, the probability of each 

event occurring remains the same, it is 

independent. In some cases, the 

probability for each spin or try changes, 

this is dependent probability 

Mutually exclusive-events cannot occur at 

the same time-no intersection 

For tree diagrams and 

dependent/independent events, we 

multiply along the ‘branches’ 
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Language for Learning 

Stage Directions 

Social Class 

Community 

Conscience 

Hypocritical 

Superior 

Inferior 

Agency 

Subservient 

Hierarchy 

Penitent 

Dramatic Irony 

Prejudice 

Microcosm 

Patriarchy 

 

Language to describe the 

characters 
Mr Birling: pompous, stubborn, 

shallow 

Mrs Birling: supercilious, 

prejudiced, heartless, portentous 

Sheila: naïve, compassionate, 

materialistic 

Eric: irresponsible, reckless, 

repentant 

Gerald: unchanged, self-assured, 

secretive, hedonistic 

Eva Smith: moralistic, relatable, 

desperate 

Inspector G.: systematic, 

mysterious, omniscient, altruistic 

Edna: Voiceless, the underdog 

Capitalism An economic and political system in 

which a country's trade and industry are 

controlled by private owners for profit, 

rather than by the state (represented by 

Conservative party; in power in 1912) 

Socialism A political and economic system where 

the means of production, distribution, 

and exchange should be owned or 

regulated by the community 

(represented by the Labour party; in 

power in 1945) 

1912 (set) & 

1945 

(written & 

performed) 

1912: The Titanic sinks & coal miners 

strike for minimum wages 

1914-18: WW1  

1918: votes for women over 30 (1928: 

women over 21) 

1939-1945: WW2 

1945: Labour wins the UK election 

1948: the NHS is born. 

Themes Class 

Gender  

Social Responsibility 

Age 

Power  

Public Vs Private 

Guilt 

Morality 

Gender 

Stereotypes 

Social Class 

System 

Key context 

KS4 English Literature – An Inspector Calls Knowledge Organiser 

Plot 

Act one: The Birling’s are celebrating the upcoming marriage of Sheila Birling to Gerald Croft.  An Inspector arrives claiming 

that a young woman called Eva Smith has just committed suicide. Eva was employed by Mr Birling and was fired unfairly. 

She was then taken on by a shop, Millwards, where Sheila used her influence and got Eva fired too. 

Act two: Gerald admits that he used Eva as a mistress and leaves upset. Mrs Birling was also involved by refusing to give Eva 

(now pregnant), any money when she came to beg for charity. Mrs Birling is adamant that the father of the child take 

responsibility. This turns out to be her son, Eric and she is seen as a hypocrite. 

Act three: Eric admits that he is the father of Eva’s child. He feels terrible for what he has done. The Inspector leaves and 

they are all shocked. Gerald returns and informs the Birling’s that there is no Inspector Goole working at the local police 
station. A phone call confirms this. However, the final lines in the play state that a girl has just died and they are all to be 

interviewed by an inspector.  

Characters 

Mr Birling: head of the Birling family and Birling & Co. A devoted capitalist. 

Mrs Birling: Mr Birling’s wife. Described as ‘cold’. Runs a women’s committee but, like her husband, looks down 
on the lower classes. 

Sheila: the Birlings’ daughter. Naïve and selfish at the beginning but the Inspector quickly provokes her to realise 
the errors of her ways. 

Eric: the Birlings’ son. Irresponsible & an alcoholic at the beginning but also learns from the Inspector’s visit. 

Gerald: the Crofts’ son (owners of Crofts Ltd). A member of the aristocracy and Sheila’s fiancé. 

Inspector Goole: a police inspector or possibly something supernatural who questions the Birlings and Gerald 

about Eva’s suicide. 

Eva Smith/Daisy Renton: a young lower class girl who has been unkindly treated by the Birlings and Gerald. 

Pregnant and homeless, she kills herself. 

4 



KS4 English Literature – An Inspector Calls Knowledge Organiser 

Preparing you for GCSE Style Exam  

Example exam question 

Assessment objectives you are assessed on: 

AO1- Your understanding of the text. This can be shown in your point/ topic sentence and the 

quotations you choose to support your point. 

AO2- Language and structural analysis of key quotations. 

AO3 – context (Edwardian Era) 

AO4- Spelling, punctuation and grammar. 

You will be given 

two questions to 

choose from. 

You will only 

answer one of 

these questions. 

Read the question and highlight the keywords.  

The two bullet points outline what you could discuss.  

Example response: 

Priestley uses the Inspector as a 

mouthpiece of his socialist views and uses 

him as a vehicle to provide criticism of the 

capitalist system that Mr Birling is symbolic 

of. In the Inspector’s final judgement  in Act 

3, he says that if people do not change 

there will be consequences: they will be 

‘taught it in fire and blood and anguish.’ 
Priestley creates imagery of hell, suggesting 

that if the Birlings do not improve their 

sense of social responsibility, they will 

encounter pain and suffering in the afterlife 

as a punishment. Furthermore, Priestly 

uses a triple to emphasise how the 

punishment  will last a long time, if they do 

not accept and take responsibility for 

society. Priestley fought in WW1 and wrote 

this play in 1945, meaning that he lived 

through both world wars, and he saw the 

destruction humans can bring to each 

other. Priestley may have used his first 

hand experiences as inspiration to warn 

society that we need to adopt socialist 

values for a better world, as the character 

of the Inspector carries a clear political 

message and he seems to present the 

socialist views of Priestley himself. 

Other example questions: 

 

Character Questions: 

 

How important is the character of Eric in demonstrating 

Priestley’s ideas? 

How does Priestley use Gerald Croft’s status to show his ideas 
about society? 

Why did Priestley create the Birling family as the central 

characters in An Inspector Calls? 

How does Priestley use Mr Birling to present his ideas about 

employers’ responsibility? 

Why does Priestley present Eva Smith without the audience 

ever getting to see her or hear her in An Inspector Calls? 

How does Priestley use Sheila’s change throughout the play to 
present his ideas? 

 

 

 

Theme Questions: 

 

How successfully is the idea of collective responsibility 

explored in this play, through the use of the Inspector? 

How successfully does Priestley present the different attitudes 

between the older and younger generations in An Inspector 

Calls? 

How does Priestley explore guilt in An Inspector Calls?   

How does Priestley present his ideas about social class in An 

Inspector Calls? 

How does Priestley show his ideas about gender inequality in 

An Inspector Calls?? 

What is important about the period of time in which Priestley 

set An Inspector Calls, and why did he do this?  
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Meiosis  

Meiosis is a type of cell division that produces 

gametes. The 4 haploid daughter cells are 

genetically different.  

 

 

 

 

 

 

 

 

 

 

 

 

 

DNA  

DNA contains two strands which form a shape 

called a helix, the two strands are joined by 

bases to form a double helix.  

The bases are Adenine, Thymine, Guanine and 

Cytosine. A always pairs with T and C always 

pairs with G as they are complimentary base 

pairs.  

DNA is a polymer as it is made of repeating units 

called nucleotides.  

 

 

 

 

 

 

 

 

 

 

Keywords:  

Homozygous, heterozygous, dominant, 

recessive, phenotype, genotype, allele, genome 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DNA Extraction 

We can extract DNA from fruit by adding salt 

and washing up liquid to crushed fruit. 

- salt (to clump together the DNA) 

- washing up liquid (to break down the 

membranes surrounding the DNA) 

- Filter the mixture to remove insoluble pieces 

- Add ethanol to the filtrate to precipitate the 

DNA 

White strands of DNA appear in the test tube.  
 

Alleles  

 

               

 

 

 

 

 

 

 

Inheritance 

Punnett squares are used to show  

the inheritance of genes.  

From this, we can work  

out the probability of a  

child inheriting  

a genetic disease. 

 

 

 

 

A family pedigree chart shows how genotypes 

and their resulting phenotypes re inherited in 

families. 

 

 

 

 

 

 

 

 

 

 

Gene mutation 

A change in a gene that creates a new allele is 

called a mutation, this often occurs during cell 

division. Sometimes mutations produce an allele 

that cause a big change, however most 

mutations have no effect on the phenotype.  

 

Language for Learning: 
 

DNA – Deoxyribonucleic acid. A polymer made of sugar and phosphate 

groups joined to bases. One molecule of DNA is found in each  

chromosome.  

Gametes – A haploid cell used for sexual reproduction (sperm and egg cell in 

humans). 

Genome – All the DNA in an organism. Each body cell contains a copy of the 

genome.  

Gene – Section of the long strand of DNA found in a chromosome, which often 

contains instructions for a protein. 

Haploid – A cell or nucleus that has one set of chromosomes. Gametes are 

haploid. 

Diploid – A cell or nucleus that has two sets of chromosomes. In humans, almost 

all cells except the sperm and egg cells are diploid. 

Meiosis – A form of cell division in which one parent cell produces four haploid 

daughter cells.  

Zygote – Another term for ‘fertilised egg cell’. 
Base – Four substances that help make up DNA, often shown by the letters A, C, 

G and T. Pairs of bases form ‘links’ between two ‘spines’ formed of phosphate 
groups and a type of sugar.  

Complimentary base pair – Two DNA bases that fit into each other and link by 

hydrogen bonds. There are two types of complementary base pair: A linking with 

T, and C linking with G.  

Double helix – Two helices joined together.  

Hydrogen bond – Weak force of attraction caused by differences in the electrical 

charge on different parts of different molecules. 

Allele – Most genes come in different versions called alleles. So a gene for eye 

colour may have one version (allele) that can cause dark eyes, and another allele 

that can cause pale eyes.  

Mutation – A change to a gene caused by a mistake in copying the DNA base 

pairs during cell division, or by the effects of radiation or of certain chemicals. 

Variation – Also called inherited variation. Differences between organisms 

passed on to offspring by their parents in reproduction. 

Dominant – Allele that will always affect the phenotype (as opposed to a 

recessive allele, whose effect will not be seen if a dominant allele is present). 

Recessive – Allele that will only affect the phenotype if the other allele is also 

recessive. It has no effect if the other allele is dominant. 

Punnett square – Diagram used to predict the different characteristics in the 

offspring of two organisms with known combinations of alleles. You can use the 

square to work out the probability (how likely it is) that offspring will inherit a 

certain feature. 

Probability – The likelihood of an event happening. Can be shown as a fraction 

from 0 to 1, a decimal from 0 to 1 or as a percentage from 0% to 100%. 

Human Genome Project - The project that mapped the base pairs in one human 

genome.  

KS4 Biology, Paper 1, Topic 3 Genetics Knowledge Organiser  = Higher content 

The gamete making 

cell is diploid. 

The gametes 

are haploid. 

Task: Research the                                                                                                              

Human Genome Project 

Variation 

Genetic variation is caused by the inheritance of different alleles or due to 

mutations. Environmental variation can also affect characteristics. 

Variation can be grouped into two types:  

- Discontinuous variation is where data can only take a limited set of 

values. 

- Continuous variation is where data can be any value in a range. 
6 



KS4 Biology, Paper 1, Topic 3 Genetics Knowledge Organiser  

Objectives R A G 

3.3 
Explain the role of meiotic division, including the production of four daughter cells, each with half the number of 

chromosomes, and that this results in the formation of genetically different haploid gametes 

3.4 

Describe DNA as a polymer made up of: 

a     two strands coiled to form a double helix 

b     strands linked by a series of complementary base pairs joined together by weak hydrogen bonds 

c     nucleotides that consist of a sugar and phosphate group with one of the four bases attached to the sugar 

3.5 
Describe the genome as the entire DNA of an organism and a gene as a section of a DNA molecule that codes for a specific 

protein 

3.6 Explain how DNA can be extracted from fruit 

3.12 Explain why there are differences in the inherited characteristics as a result of alleles 

3.13 
Explain the terms: chromosome, gene, allele, dominant, recessive, homozygous, heterozygous, genotype, phenotype, 

gamete and zygote 

3.14 Explain monohybrid inheritance using genetic diagrams, Punnett squares and family pedigrees 

3.15 Describe how the sex of offspring is determined at fertilisation, using genetic diagrams 

3.16 
Calculate and analyse outcomes (using probabilities, ratios and percentages) from monohybrid crosses and pedigree 

analysis for dominant and recessive traits 

3.19 State that most phenotypic features are the result of multiple genes rather than single gene inheritance 

3.20 

Describe the causes of variation that influence phenotype, including: 

a     genetic variation – different characteristics as a result of mutation and sexual reproduction 

b     environmental variation – different characteristics caused by an organism’s environment (acquired characteristics) 

3.21 Discuss the outcomes of the Human Genome Project and its potential applications within medicine 

3.22 
State that there is usually extensive genetic variation within a population of a species and that theses arise through 

mutations 

3.23 
State that most genetic mutations have no effect on the phenotype, some mutations have a small effect on the phenotype 

and, rarely, a single mutation will significantly affect the phenotype 

Seneca Assignment  Score (%) 

3.1.1 Meiosis 

3.2.1 Genome 

3.2.2 Genome 2 

3.2.3 DNA Structure  

3.2.4 End of Topic Test   - 

Reproduction & The Genome  

3.3.1 Variation 

3.3.2 Inheritance 

3.3.3 Monohybrid Inheritance 

3.3.4  Inherited Disorders 

3.3.5  End of Topic Test - Variation 
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Variation within 
a species 
arises. 

There is competition for 
food/space/mates within 

that species. 

The better adapted members of 
the species will survive ‘survival of 

the fittest’. 

These survivors pass on 
the beneficial genes to 

their offspring. 

The beneficial 
characteristic 

increases in the 
population over time. 

Human Evolution 

An organisms scientific name has two Latin 

words referring to its genus and species. 

 e.g. Panthera tigris 

Fossils show evidence for evolution as there  

is a gradual change over time. We can look at 

the relationship between skull volume and the 

complexities of stone tools. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Darwin’s Theory 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Classification 

Genetic analysis showed that prokaryotes are 

less closely related than we thought. 

This led to the three-domain classification 

system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Breed and Variety 

Natural Selection is when individuals inherit 

characteristics that allow them to survive better 

in certain areas. 

Selective Breeding is when humans choose 

certain organisms to breed because they have 

useful characteristics.  

   e.g. sheep with thick wool.  

 

    Genes in Agriculture and Medicine 

         Genetic engineering is when a gene is  

         removed from one organism and is 

         inserted into the DNA of another organism. 

         e.g. Golden Rice has been genetically 

                 modified to include a gene so that it  

                 produces beta-carotene.  

  

  TRIPLE – Development of Darwin’s Theory 

   The pentadactyl limb bone similarity between 

   species suggests evolution from a common 

   ancestor. Over millions of years the bones 

   have fused/changed due to natural selection. 

 

 

 

 

  Tissue Culture 

 

 

 

 

 

 

 

 

 

  GM and Agriculture 

  A natural insecticide, called Bt toxin, was 

  discovered in a soil bacterium. The genes that 

  control the production of the toxin were 

  introduced into plants so they could produce 

  the toxin. The toxin only affected insects that 

  chewed the plant, however some insects could 

  develop resistance. 

  Fertilisers and Biological Control 

  Fertilisers help to increase the growth and yield 

  of crop plants. They include mineral ions such 

  as nitrogen, potassium and phosphorus.  

  Biological controls use predator organisms to 

  kill weeds or pests. This is beneficial as it is 

  specific to a particular pest and is cheap after 

  start-up. However, it is a slow process and 

  doesn’t completely destroy a pest. 

Language for Learning: 
 

Ardi - Nickname for a 4.4-million-year-old fossilised specimen of 

Ardipithecus ramidus. 

Binomial system - System of naming organisms using two Latin words.  

Evolution - A change in one or more characteristics of a population over a 

long period of time. 

Species - A group of organisms that can reproduce with each other to 

produce offspring that will also be able to reproduce. Organism names have 

two Latin words – the first is its genus and the second is its species.  

Antibiotics - Medicine that helps people recover from a bacterial infection 

by killing the pathogen. 

Resistant - Unaffected or less affected by something.  

Pentadactyl limb - A limb that has five digits (fingers and thumbs). 

Amphibians, reptiles, birds and mammals share this characteristic.  

Classification - Sorting things into groups 

Domain - The three main groups that organisms are now sorted into: 

Archaea, Bacteria and Eukarya.  

Genus - A group of similar organisms. The genus name is the first word in 

the scientific name for a species (the second word is the ‘species name’). 
Different closely related species belong to the same genus. 

Kingdom - There are five kingdoms into which organisms are divided: plants, 

animals, fungi, protists and prokaryotes. 

Artificial selection - When people choose organisms with certain 

characteristics and use only those ones for breeding. 

Breed - Group of animals of the same species that have characteristics that 

make them different to other members of the species.  

Genetic engineering - Altering the genome of an organism, often by adding 

genes from another species. Also called genetic modification. 

Genetically modified organism - An organism that has been produced using 

genetic engineering.  

Variety - Group of plants of the same species that have characteristics that 

make them different to other members of the species. 

Selective breeding - When humans choose an organism that has a certain 

characteristic and then breed more of these organisms, making that chosen 

characteristic more and more obvious. 

Yield - The amount of useful product that you can get from something.  

Tissue culture - Growing tiny pieces of tissue or cells in or on a medium 

containing nutrients. 

Virus - A particle that can infect cells and cause the cells to make copies of 

the virus. 

Plasmid - A small loop of DNA found in the cytoplasm of bacteria. 

Recombinant DNA - DNA made by joining two sections of DNA together. 

Restriction enzyme - An enzyme that cuts DNA molecules into pieces. 

KS4 Biology, Paper 1, Topic 4 Natural Selection and Genetic Modification Knowledge 

Organiser  
 Triple Content 
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KS4 Biology, Paper 2, Topic 6 Plant structures and their functions Knowledge Organiser  

Objectives R A G 
4.2 

Explain Darwin’s theory of evolution by natural selection 

4.3 Explain how the emergence of resistant organisms supports Darwin’s theory of evolution including antibiotic resistance in 
bacteria 

4.4 Describe the evidence for human evolution, based on stone tools, including: 

a     Ardi from 4.4 millon years ago 

b     Lucy from 3.2 million years ago 

c     Leakey’s discovery of fossils from 1.6 million years ago 

4.5 Describe the evidence for human evolution based on stone tools, including: 

a     the development of stone tools over time 

b     how these can be dated from their environment 

4.7 Describe how genetic analysis has led to the suggestion of the three domain rather than five kingdom classification 

method 

4.8 
Explain selective breeding and its impact on food plants and domesticated animals 

4.9B 
Describe the process of tissue culture and its advantages in medical research and plant breeding programmes 

4.10 Describe genetic engineering as a process which involves modifying the genome of an organism to introduce desirable 

characteristics 

4.11 Describe the main stages of genetic engineering including the use of: 

a    restriction enzyme 

b    ligase 

c    sticky ends 

d     vectors 

4.12B 
Explain the advantages and disadvantages of genetic engineering to produce GM organisms including the modification of 

crop plants, including the introduction of genes for insect resistance from Bacillus thuringiensis into crop plants  

4.13B 
Explain the advantages and disadvantages of agricultural solutions to the demands of a growing human population, 

including use of fertilisers and biological control 

4.14 Evaluate the benefits and risks of genetic engineering and selective breeding in modern agriculture and medicine, 

including practical and ethical implications 

Seneca Assignment  Score (%) 

4.1.1 Evolution 

4.1.2 Impacts of Evolution & 

Evidence 

4.1.3 Evolution 2 

4.1.4 Classification 

4.1.5 Classification 2 

4.1.6 Evolution HyperLearning 

4.1.7 Grade 9 – Evolution  

4.2.1 Selective Breeding 

4.2.2 Uses and Dangers of Selective 

Breeding 

4.2.3 Genetic Modification 

4.2.4 Pros and Cons of Genetic 

Modification 

4.2.5 End of Topic Test – Evolution & 

Genetics 
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Language for Learning: 

 

Anode 

Bioleaching: Using bacteria to 

extract metals from their ores. 

Cathode 

Displacement reaction 

Discharged: An ion is discharged 

when it gains or loses electrons to 

form a neutral atom or molecule 

Dynamic equilibrium 

Electrode: A rod made of a metal 

or graphite that carries the current 

into or out of the electrolyte. 

Electrolysis 

Electrolyte: An ionic compound 

that is molten or dissolved in 

water. 

Half equation 

Life cycle assessment 

Native state 

Ore 

Oxidation 

Phytoextraction: Using plants to 

extract metals from their ores. 

Redox reaction 

Reduction 

Reversible reaction 

KS4 Chemistry, Paper 3, Topic 4 Extracting Metals Knowledge Organiser 

Bold text = higher content 

Electrolysis 

Electrolysis is the process of passing 

electricity through an electrolyte. This is 

usually used to split the electrolyte up into 

the elements it is made from. 

During electrolysis the positive ions travel 

to the negative electrode and the negative 

ions travel to the positive electrode.  At the 

electrodes chemical reactions happen which 

turn the ions back into atoms 

Positive 

Anode 

Negative 

Is 

Cathode 

Products of electrolysis 

For molten electrolytes the electrolyte is turned back 

into the elements it is made from. 

 

 

 

 

 

 

 

 

For electrolytes in solution there are 4 ions present 

(two from the ionic compound, H+ and OH-). Both 

negative ions are attracted to the anode and both 

positive ions are attracted to the cathode, but only 1 

can discharge. 

At the cathode – the hydrogen will form or a metal less 

reactive than hydrogen. 

At the anode – if a halide ion is present the halogen will 

form, if not oxygen gas will form.  

 

 

 

Reactivity Series 

Metals react by losing electrons to form positive ions. 

The metals which lose electrons most easily are the 

most reactive. 

In a displacement reaction a more reactive metal 

steals the non-metal from a less reactive metal 

compound.  

Most metals are reactive and are not found naturally 

as metals, but as metal compounds (usually metal 

oxides) in metal ores.  The method used to extract the 

metal from its ore depends on the reactivity of the 

metal. 

Recycling 

Metals should be recycled at the end of their use.  This 

uses less metal ores which can be in short supply and 

can require a lot of energy and cause environmental 

problems to extract. 

Life Cycle Assessment Stages involved: 

• Obtaining raw materials 

• Manufacture 

• Use  

• Disposal 

Each of these stages should be evaluated in terms of 

the materials used, the energy used, the waste 

produced etc. 

 

Dynamic Equilibrium 

If a reversible reaction takes place in a closed 

system a dynamic equilibrium is established.  Rate 

of forward reaction  =  Rate of reverse reaction 

If the temperature, pressure or concentration is 

changed the equilibrium position will shift to try to 

minimise the change.  

If the concentration of reactant is increased more 

products are made to use them up and vice versa. 

Increase in pressure shifts equilibrium to the side 

with less moles of gas.  

A temperature decrease shifts the equilibrium in 

the exothermic direction. 

Electrolyte Product at 

cathode 

Product at 

anode 

Copper 

chloride  

Copper  Chlorine  

Lead bromide  Lead  Bromine  

Metals more reactive than carbon  must be 

extracted by electrolysis 

Metals less reactive than carbon can be 

extracted by heating with carbon 

Unreactive metals (e.g. gold) are found 

naturally as the metal (native state) 

Redox Reactions 

Reduction and oxidation reactions happen 

together and are given the term Redox. 

Redox can be thought of in terms of oxygen  

Reduction is losing oxygen        

Oxidation is gaining oxygen        

Redox and electrons 

Oxidation is loss of electrons 

Reduction is gain of electrons 

Half equations can be used to show 

the transfer of electrons in redox 

reactions. They can be used to show Redox in 

displacement reactions, during heating with 

carbon and for the reactions occurring at the 

electrodes during electrolysis  
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KS4 Chemistry, Paper 3, Topic 4 

Extracting Metals  

Haber Process 

The Haber process is the industrial process used to make ammonia (NH3) 

 N2 (g)   +   3H2 (g)            2NH3 (g)     + Heat  

Nitrogen gas comes from the fractional distillation of air. Hydrogen gas comes from methane.  

Temperature = 450 oC  (low)   Pressure =  200 atmospheres  (high)    Catalyst  = Iron catalyst 

Choosing conditions to maximise the yield of ammonia 

Conditions are chosen to ‘shift’ the position of the equilibrium to the RHS to increase the amount of ammonia formed 

• Use high concentration of Nitrogen and Hydrogen and drain the ammonia off as it forms 

• The reaction has more gas molecules on the LHS so more ammonia is formed at high pressure 

• The forward reaction is exothermic so more ammonia is formed at low temperature 

• Catalyst – does not effect equilibrium, but speeds up rate of the reaction. 

Objectives R A G 

3.22 Recall that electrolytes are ionic compounds in the molten state or dissolved in water 

 
 

 
 

 
 

3.23 Describe electrolysis as a process in which electrical energy, from a direct current supply, decomposes 

electrolytes  
 

 
 

 
 

3.24 Explain the movement of ions during electrolysis, in which: a positively charged cations migrate to the 

negatively charged cathode b negatively charged anions migrate to the positively charged anode  
 

 
 

 
 

3.25 Explain the formation of the products in the electrolysis, using inert electrodes, of some electrolytes, 

including: a copper chloride solution b sodium chloride solution c sodium sulfate solution d water acidified 

with sulfuric acid e molten lead bromide (demonstration) 

 
 

 
 

 
 

3.26 Predict the products of electrolysis of other binary, ionic compounds in the molten state 

 
 

 
 

 
 

3.27 Write half equations for reactions occurring at the anode and cathode in electrolysis 

 
 

 
 

 
 

3.28 Explain oxidation and reduction in terms of loss or gain of electrons 

 
 

 
 

 
 

3.29 Recall that reduction occurs at the cathode and that oxidation occurs at the anode in electrolysis reactions 

 
 

 
 

 
 

3.30 Explain the formation of the products in the electrolysis of copper sulfate solution, using copper electrodes, 

and how this electrolysis can be used to purify copper  
 

 
 

 
 

3.31 Core Practical: Investigate the electrolysis of copper sulfate solution with inert electrodes and copper 

electrodes  
 

 
 

 
 

4.1 Deduce the relative reactivity of some metals, by their reactions with water, acids 

and salt solutions  
 

 
 

 
 

4.2 Explain displacement reactions as redox reactions, in terms of gain or loss of 

electrons  
 

 
 

 
 

4.3 Explain the reactivity series of metals (potassium, sodium, calcium, magnesium, 

aluminium, (carbon), zinc, iron, (hydrogen), copper, silver, gold) in terms of the 

reactivity of the metals with water and dilute acids and that these reactions show 

the relative tendency of metal atoms to form cations 

 
 

 
 

 
 

4.4 Recall that: a most metals are extracted from ores found in the Earth’s crust b 
unreactive metals are found in the Earth’s crust as the uncombined elements  

 

 
 

 
 

4.5 Explain oxidation as the gain of oxygen and reduction as the loss of oxygen 

 
 

 
 

 
 

4.6 Recall that the extraction of metals involves reduction of ores 

 
 

 
 

 
 

4.7 Explain why the method used to extract a metal from its ore is related to its 

position in the reactivity series and the cost of the extraction process, illustrated 

by a heating with carbon (including iron) b electrolysis (including aluminium) 

(knowledge of the blast furnace is not required) 

 
 

 
 

 
 

4.8 Evaluate alternative biological methods of metal extraction (bacterial and 

phytoextraction)  
 

 
 

 
 

4.9 Explain how a metal’s relative resistance to oxidation is related to its position in 
the reactivity series  

 

 
 

 
 

4.10 Evaluate the advantages of recycling metals, including economic implications and 

how recycling can preserve both the environment and the supply of valuable raw 

materials 

 
 

 
 

 
 

4.11 Describe that a life-cycle assessment for a product involves consideration of the 

effect on the environment of obtaining the raw materials, manufacturing the 

product, using the product and disposing of the product when it is no longer 

useful 

 
 

 
 

 
 

4.12 Evaluate data from a life cycle assessment of a product 

 
 

 
 

 
 

4.13 Recall that chemical reactions are 

reversible, the use of the symbol ⇌ in equations and that the 

direction of some reversible 

reactions can be altered by 

changing the reaction conditions 

 
 

 
 

 
 

4.14 Explain what is meant by dynamic 

equilibrium  
 

 
 

 
 

4.15 Describe the formation of 

ammonia as a reversible reaction 

between nitrogen (extracted from 

the air) and hydrogen (obtained 

from natural gas) and that it can 

reach a dynamic equilibrium 

 
 

 
 

 
 

4.16 Recall the conditions for the Haber 

process as: a temperature 450 °C b 

pressure 200 atmospheres c iron 

catalyst 

 
 

 
 

 
 

4.17 Predict how the position of a 

dynamic equilibrium is affected by 

changes in: a temperature b 

pressure c concentration 
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Language for Learning: 
 

Chromatogram - The piece of paper showing the 

results of carrying out 

chromatography on substances.  

Crystallisation - Separating the solute from a 

solution by evaporating the solvent.  

Desalination - Produces fresh drinking water 

by separating the water from the salts in salty 

water.  

Distillation - The process of separating a liquid 

from a mixture by evaporating the liquid 

and then condensing it (so that it can 

be collected).  

Filtrate - Solution passing through a filter.  

Insoluble - Describes a substance that cannot 

be dissolved in a certain liquid.  

Melting point -  Temperature at which a 

substance changes from the solid state to 

the liquid state when heated; or from the liquid 

state to the solid state when cooled.  

Mixture - Two or more substances 

jumbled together but not joined to each 

other. The substances in many mixtures can be 

separated from each other.  

Mobile phase - In paper chromatography, the 

solvent that moves along the paper 

carrying the dissolved samples with it.  

Residue - Material remaining in the filter after 

mixture has passed through it. 

Saturated solution - Contains the maximum 

amount of solute that can dissolve in that 

amount of solvent at that temperature.  

Solute - Substance that dissolves in a liquid to 

make a solution.  

Solution - Formed when a substance has 

dissolved in a liquid.  

Solvent - The liquid in which a solute dissolves to 

make a solution.  

Stationary phase - The surface through which the 

solvent and dissolved substances move 

in chromatography.  

KS4 Chemistry, Paper 3, Topic 2 States of Matter & Mixtures 

States of Matter 

 

 

State Changes 
Heating/Cooling Curves 

A heating or cooling curve shows how 

the temperature changes with time. 

State changes are shown as horizontal lines 

During this time, the energy is used 

to change state and not temperature. 

 

Distillation 

Distillation is used to separate a solvent 

from a solution or from a mixture of 

solvents (fractional distillation.  

Simple distillation – can be used to separate 

water from a water-based ink. 

 

 

 

 

 

Distillation with a condenser is better as the 

condenser cools the gases produced so less 

product is lost. 

 

 

 

 

State changes involved in distillation 

evaporation in the beaker and condensation 

in the condenser. 

 

 

Chromatography 

Chromatography is used to separate a 

mixture of substances.  E.g. a mixture of 

different dyes in an ink. The mixture 

separates because some dyes are more 

soluble in the solvent than others. 

 

 

 

 

 

You can compare how far inks have travelled 

(Rf values) to analyse the dyes in an unknown 

mixture. 

 

 

Filtration and Crystallisation 

Filtration can be used to separate an insoluble solid from a 

liquid or from a solution.  

Filtration works because the large particles of the residue 

cannot pass through the small gaps in the filter paper. 

 

 

 

 

 

 

Crystallisation can be used to separate a soluble solid from a 

solution of that solid. 

In crystallisation of a solution the solvent is evaporated from 

a solution to leave the solute 

 

 

 

12 



KS4 Chemistry, Paper 3, Topic 2 States of Matter & Mixtures 

Seneca Assignments  Score (%)  

2.1.1 States of Matter 

2.1.2 Changing State 

2.1.3 Changing State Hyperlearning 

2.2.1 Mixtures 

2.2.2 Purity & Potable Water 

2.2.3 Chromatography 

2.2.4 End of Topic Test – Separating and Purifying 

2.2.5  Grade 9 – Chromatography 

Objectives  

2.1  Describe the arrangement, movement and the relative energy of particles in each of the 

three states of matter: solid, liquid and gas  

2.2  Recall the names used for the interconversions between the three states of matter, 

recognising that these are physical changes: contrasted with chemical reactions that result in 

chemical changes  

2.3  Explain the changes in arrangement, movement and energy of particles during these 

interconversions  

2.4  Predict the physical state of a substance under specified conditions, given suitable data  

2.5  Explain the difference between the use of ‘pure’ in chemistry compared with its everyday 
use and the differences in chemistry between a pure substance and a mixture  

2.6  Interpret melting point data to distinguish between pure substances which have a sharp 

melting point and mixtures which melt over a range of temperatures  

2.7  Explain the types of mixtures that can be separated by using the following experimental 

techniques: a simple distillation b fractional distillation c filtration d crystallisation e paper 

chromatography  

2.8  Describe an appropriate experimental technique to separate a mixture, knowing the 

properties of the components of the mixture  

2.9  Describe paper chromatography as the separation of mixtures of soluble substances by 

running a solvent (mobile phase) through the mixture on the paper (the paper contains the 

stationary phase), which causes the substances to move at different rates over the paper  

2.10  Interpret a paper chromatogram: a to distinguish between pure and impure substances b to 

identify substances by comparison with known substances c to identify substances by 

calculation and use of Rf values  

2.11  Core Practical: Investigate the composition of inks using simple distillation and paper 

chromatography  

2.12  Describe how: a waste and ground water can be made potable, including the need for 

sedimentation, filtration and chlorination b sea water can be made potable by using 

distillation c water used in analysis must not contain any dissolved salts  

Purifying water 

Water is used for many things around the home and comes from a variety of sources. Water is 

purified to remove impurities (silt and mud, chemicals, dissolved salts). 

 

Distilled water is pure water and contains no dissolved salts. It is used for laboratory tests. 

Sea water contains dissolved sodium chloride. Mineral water contains many dissolved salts 

We do not use distillation to make drinking water as it uses a lot of energy and would be expensive. 

 

Course filtration – filtered to remove twigs etc. 

Sedimentation – a chemical is added which makes particles sink to bottom 

Fine filtration – filtered through sand 

Chlorination – to kill bacteria 
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Language for Learning: 

Acid 

Alkali 

Base 

Burette 

Concentrated 

Dilute 

Dissociate: To split up or separate 

into different parts.  

Effervescence: Fizzing or a stream 

of bubbles produced during a 

reaction. 

End-point 

Indicator 

Neutral: Neutral solutions have a 

pH of 7 and the same 

concentrations of hydrogen (H+) 

and (OH–) ions. 

Pipette 

Salt 

Spectator ions: These are ions that 

do not change during a reaction. 

Strong acid 

Titration 

Weak acid 

 

KS4 Chemistry, Paper 3, Topic 3 part 1 Acids and Alkalis Knowledge Organiser 

Bold text = higher content 

Acids and Indicators 

Acids contain hydrogen ions  H+ 

Common acids are:  

Hydrochloric acid (HCl), sulfuric acid 

(H2SO4) and nitric acid (HNO3) 

How acidic a solution is depends on the 

concentration of hydrogen ions and this 

can be measured using the pH scale 

either using an indicator or a pH meter 

An indicator is a substance which 

changes colour in acid/alkali 

 

 

 

 

Strong/weak, concentrated/ dilute 

A concentrated acid has a high concentration of 

H+ ions in solution (low pH) 

A dilute acid has fewer H+ ions in solution 

(higher pH <7) 

In a strong acid all of the acid dissociates when 

dissolved in water. It will have a high 

concentration of H+ (low pH) e.g. HCl 

A weak acid only partly dissociates when 

dissolved in water. It will have a lower 

concentration of H+ (higher pH <7) e.g. 

ethanoic acid. 

The concentration of H+ ions decreases by a 

factor of 10 every time the pH is increased by 1. 

Reactions of acids 

A base is a metal oxide or hydroxide e.g. CuO or 

Ca(OH)2  Bases can neutralise acids to give salt and 

water only:  

base + acid  → salt +  water 

An alkali is a base that is soluble in water e.g. NaOH 

Alkalis produce hydroxide ions (OH-) when dissolved in 

water: 

acid + alkali  → salt +  water 

Acids can be neutralised with metals. If the metal is 

reactive enough hydrogen gas is produced as well as a 

solution of the salt: 

metal + acid  → salt +  hydrogen 

The test for hydrogen gas it that it makes 

a squeaky pop when a lit split is added  

Acids can be neutralised with metal carbonates.  In this 

case carbon dioxide gas is produced as well as 

a solution of the salt: 

metal carbonate + acid  → salt +  water + 

carbon dioxide 

The test for carbon dioxide gas is that lime water turns 

milky when carbon dioxide is bubbled through it. 

 

 

 

 

The salt that is made depends on the acid used and the 

base 

 

 

 

 

Making soluble salts 

A salt can be made by the reaction of an acid and an 

insoluble base.  

• Add excess base to acid to neutralise all the acid, 

filter off the excess base, evaporate the water 

from the solution to get crystals of the salt  

To make a salt from an acid and an alkali you need 

to use a titration  

• Using a pipette transfer a known volume of alkali 

into a conical flask, add a few drops of indicator. 

Add acid from a burette slowly until you are near 

to the indicator changing colour (end point). Add 

the acid drop-wise until the indicator changes 

colour. Record the volume of acid. 

• Repeat the experiment with no indicator, 

evaporate the water from the solution to leave 

the salt 

Making insoluble salts 

In a precipitation reaction the 

metal and non-metal part of two 

compounds swap round to give two 

new compounds. 

To prepare an insoluble salt from 

a precipitation reaction: mix the 

two solutions together, filter off the 

precipitate (salt) and dry  

Solubility Rules: 

To know if a salt is soluble in water 

or not you need to learn your 

solubility rules:  

All group one metals salts are 

soluble, all nitrates are soluble etc. 

Indicator Colour in acid Colour in alkali 

Phenol phthalein colourless pink 

Methyl orange red Yellow  

Hydrochloric acid Makes Chlorides 

Sulfuric acid Makes Sulfates  

Nitric acid Makes Nitrates 
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KS4 Chemistry, Paper 3, Topic 3 part 1 Acids and Alkalis 

Objectives  R

  

A

  

G

  

3.1  Recall that acids in solution are sources of hydrogen ions and alkalis in solution 

are sources of hydroxide ions  

3.2  Recall that a neutral solution has a pH of 7 and that acidic solutions have lower pH 

values and alkaline solutions higher pH values  

3.3  Recall the effect of acids and alkalis on indicators, including litmus, methyl orange 

and phenolphthalein  

3.4  Recall that the higher the concentration of hydrogen ions in an acidic solution, the 

lower the pH; and the higher the concentration of hydroxide ions in an alkaline 

solution, the higher the pH  

3.5  Recall that as hydrogen ion concentration in a solution increases by a factor of 10, 

the pH of the solution decreases by 1  

3.6  Core Practical: Investigate the change in pH on adding powdered calcium 

hydroxide or calcium oxide to a fixed volume of dilute hydrochloric acid  

3.7  Explain the terms dilute and concentrated, with respect to amount of substances 

in solution  

3.8  Explain the terms weak and strong acids, with respect to the degree of 

dissociation into ions  

3.9  Recall that a base is any substance that reacts with an acid to form a salt and 

water only  

3.10  Recall that alkalis are soluble bases  

3.11  Explain the general reactions of aqueous solutions of acids with: a metals b metal 

oxides c metal hydroxides d metal carbonates to produce salts  

3.12  Describe the chemical test for: a hydrogen b carbon dioxide (using 

limewater)  

3.13  Describe a neutralisation reaction as a reaction between an acid and a base  

3.14  Explain an acid-alkali neutralisation as a reaction in which hydrogen ions 

(H+) from the acid react with hydroxide ions (OH–) from the alkali to form 

water  

3.15  Explain why, if soluble salts are prepared from an acid and an insoluble 

reactant: a excess of the reactant is added b the excess reactant is removed 

c the solution remaining is only salt and water  

3.16  Explain why, if soluble salts are prepared from an acid and a soluble 

reactant: a titration must be used b the acid and the soluble reactant are 

then mixed in the correct proportions c the solution remaining, after 

reaction, is only salt and water  

3.17  Core Practical: Investigate the preparation of pure, dry hydrated 

copper sulfate crystals starting from copper oxide including the use of a 

water bath  

3.18  Describe how to carry out an acid-alkali titration, using burette, pipette and 

a suitable indicator, to prepare a pure, dry salt  

3.19  Recall the general rules which describe the solubility of common types of 

substances in water: a all common sodium, potassium and ammonium salts 

are soluble b all nitrates are soluble c common chlorides are soluble except 

those of silver and lead d common sulfates are soluble except those of lead, 

barium and calcium e common carbonates and hydroxides are insoluble 

except those of sodium, potassium and ammonium  

3.20  Predict, using solubility rules, whether or not a precipitate will be formed 

when named solutions are mixed together, naming the precipitate if any  

3.21  Describe the method used to prepare a pure, dry sample of an insoluble 

salt  
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Language for Learning: 

Alloy 

Atom Economy 

Avogadro's Law 

By-product: Any product formed in 

a reaction in addition to the 

required product. 

Calibrated: Marked with a scale for 

accurate readings. 

Catalyst: A substance that speeds 

up a process, without itself being 

used up. 

Dessicant: A substance that 

absorbs water or water vapour. 

Electroplating 

Galvanising: Coating iron or steel 

with a thin layer of zinc to improve 

its resistance to rusting. 

Molar gas volume: The volume 

occupied by one mole of molecules 

of any gas. It is 24 dm3, or 

24 000 cm3, at room temperature 

and pressure. 

Sacrificial Protection 

Side reactions: A reaction which 

takes place at the same time as 

another main reaction. 

Transition metal 

Yield 

KS4 Chemistry, Paper 3, Topic 5 Separate Chemistry 1 Knowledge Organiser 

Triple Science Only 

Transition Metals 

The transition metals found between 

group 2 and 3 in the periodic table. 

Corrosion 

The reaction of metals with oxygen : 

 metal + oxygen --> metal oxide 

Some metals (e.g. aluminium) tarnish. The 

metal forms a protective layer of metal oxide 

which stops the metal corroding further. 

Corrosion of iron is called rusting. Rusting 

requires oxygen and water to form rust 

(hydrated iron oxide). 

iron + oxygen + water → hydrated iron oxide 

This is an oxidation reaction. More reactive 

metals lose electrons more easily and 

corrode more easily. 

Methods to prevent rusting 

All methods keep oxygen or water or both away 

from the metal 

• Paint, coat with plastic, coat with oil or grease 

• Sacrificial protection :  Include a more reactive metal 

which will corrode in preference.  

• Electroplating is used to coat a thin layer of one metal on 

top of another metal, I.e. galvanising or gold plating 

The method used for electroplating is the same as 

for electrolysis where the cathode is the metal object which is 

being coated and the anode is the coating. 

Alloys 

An alloy is a mixture of metals or a mixture of metal and 

carbon.  Alloys are used because they have improved 

properties over pure metals. 

Alloys have metal atoms of different sizes. This 

disturbs the regular structure and means the 

layers can't slide over each other making them much harder 

and stronger 

 

 

 

Steel - an alloy of iron and carbon.  Mild steel contains only a 

small % of carbon and is soft. Higher % carbon steel is much 

stronger and harder.  Stainless steel contains chromium which 

forms a protective layer and so it does not corrode. 

Magnalium – an alloy with 95% aluminium and 5% 

magnesium.  It is used for aircraft parts and is less dense and 

4x stronger than aluminium alone 

Brass -  an alloy of copper and zinc.  Copper is a better 

conductor of electricity, but brass is much stronger and is used 

for making the pins on plugs. 

Quantitative analysis 

The yield of a reaction is how much product you make.   

% Yield  = actual yield/expected yield x 100 

The actual yield is always less than the expected yield 

The % atom economy is a measure of how efficient or sustainable a chemical reaction is. % 

Atom economy = Mr of useful product/total Mr of products x 100 

The preferred units for concentration are mol/dm3. This is  1 mol/dm3 = 1 Molar solution = 

1M. Moles = concentration  (mol / dm3)  x volume (dm3)  

OR concentration in mol/dm3  = concentration in g/dm3  / Mr 

Avogadro's law states that at constant temperature and pressure 1 mole of any gas will 

occupy the same volume, regardless of which gas it is. At room temperature and pressure 

(RTP) 1 mole of any gas occupies 24 dm3 

Moles = Volume (dm3)/24 =  Volume (cm3)/24,000 

Titration calculations 

A titration calculation is used to find the unknown concentration of a solution.  

Write a balanced equation for the reaction, calculate the moles of acid using  

moles = concentration x volume (dm3). Use the balanced equation to find the moles of 

alkali, find the concentration alkali using concentration = moles/volume (dm3) 
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KS4 Chemistry, Paper 3, Topic 5 Separate Chemistry 1  

Fertilisers 

Plants need a supply of mineral ions in particular Nitrogen, Phosphorus and 

Potassium (NPK).  These ions are supplied in soluble compounds particularly 

Ammonium Sulphate ((NH4)2SO4) and Ammonium Nitrate (NH4NO3) 

These compounds can be prepared by neutralisation reactions of ammonia (NH3) 

prepared from the Haber Process) with sulphuric and nitric acids. 

Ammonia solution   +   sulphuric acid -->  ammonium sulphate 

2NH3 (aq)    +   H2SO4  (aq)  -->  (NH4)2SO4 (aq)  

Ammonia solution   +   nitric acid -->  ammonium nitrate 

NH3 (aq)    +   HNO3 (aq)  -->  NH4NO3  (aq) 

 

 

Chemical cells and Fuel cells 

A battery (disposable or rechargeable) is a chemical cell which consists of 2 metals in solutions of their metal ions and a salt bridge to allow ions to flow from one 

solution to the other. 

 

 

The overall equation for the reaction 

CuSO4 (aq) + Zn (s) → ZnSO4 (aq)  + Cu (s) 

Batteries go flat because one of the reactants is used up and a voltage is no longer produced. 

 

A fuel cell is an electrochemical cell. Fuel is supplied to one electrode and oxygen is supplied to the other.  The fuel is oxidised electrochemically (not burnt) and as long 

as fuel and oxygen are supplied electricity is made.  In a hydrogen fuel cell the fuel is hydrogen and the only products are water and electricity, so no carbon dioxide is 

made.  

Objectives  R

  

A

  

G

  

C1.1  Recall that most metals are transition metals and that their typical properties include: a high melting point b high 

density c the formation of coloured compounds d catalytic activity of the metals and their compounds as exemplified 

by iron  

C1.2  Recall that the oxidation of metals results in corrosion  

C1.3  Explain how rusting of iron can be prevented by: a exclusion of oxygen b exclusion of water c sacrificial protection  

C1.4  Explain how electroplating can be used to improve the appearance and/or the resistance to corrosion of metal objects  

C1.5  Explain, using models, why converting pure metals into alloys often increases the strength of the product  

C1.6  Explain why iron is alloyed with other metals to produce alloy steels  

C1.7  Explain how the uses of metals are related to their properties (and vice versa), including aluminium, copper and gold 

and their alloys including magnalium and brass  

C1.8  Calculate the concentration of solutions in mol dm–3 and convert concentration in g dm–3 into mol dm–3 and vice 

versa  

C1.9  Core Practical: Carry out an accurate acid-alkali titration, using burette, pipette and a suitable indicator  

C1.10  Carry out simple calculations using the results of titrations to calculate an unknown concentration of a solution or an 

unknown volume of solution required  

C1.11  Calculate the percentage yield of a reaction from the actual yield and the theoretical yield  

C1.12  Describe that the actual yield of a reaction is usually less than the theoretical yield and that the causes of this 

include: a incomplete reactions b practical losses during the experiment c competing, unwanted reactions (side 

reactions)  

C1.13  Recall the atom economy of a reaction forming a desired product  

C1.14  Calculate the atom economy of a reaction forming a desired product  

C1.15  Explain why a particular reaction pathway is chosen to produce a specified product, given appropriate data 

such as atom economy, yield, rate, equilibrium position and usefulness of by-products  

C1.16  Describe the molar volume, of any gas at room temperature and pressure, as the volume occupied by one 

mole of molecules of any gas at room temperature and pressure (The molar volume will be provided as 24 

dm3 or 24000 cm3 in calculations where it is required)  

C1.17  Use the molar volume and balanced equations in calculations involving the masses of solids and volumes of 

gases  

C1.18  Use Avogadro’s law to calculate volumes of gases involved in a gaseous reaction, given the relevant equation  

C1.19  Describe the Haber process as a reversible reaction between nitrogen and hydrogen to form ammonia  

C1.20  Predict how the rate of attainment of equilibrium is affected by: a changes in temperature b changes in 

pressure c changes in concentration d use of a catalyst  

C1.21  Explain how, in industrial reactions, including the Haber process, conditions used are related to: a 

the availability and cost of raw materials and energy supplies b the control of temperature, pressure and 

catalyst used produce an acceptable yield in an acceptable time  

C1.22  Recall that fertilisers may contain nitrogen, phosphorus and potassium compounds to promote plant growth  

C1.23  Describe how ammonia reacts with nitric acid to produce a salt that is used as a fertiliser  

C1.24  Describe and compare: a the laboratory preparation of ammonium sulfate from ammonia solution and dilute 

sulfuric acid on a small scale b the industrial production of ammonium sulfate, used as a fertiliser, in which 

several stages are required to produce ammonia and sulfuric acid from their raw materials and the production 

is carried out on a much larger scale (details of the industrial production of sulfuric acid are not required)  

C1.25  Recall that a chemical cell produces a voltage until one of the reactants is used up  

C1.26  Recall that in a hydrogen–oxygen fuel cell hydrogen and oxygen are used to produce a voltage and water is the 

only product  

C1.27  Evaluate the strengths and weaknesses of fuel cells for given uses  
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Total Internal Reflection 

 

 

 

 

 

 

 

The law of reflection 
Angle of incidence = angle of refraction 

 

 

 

 

 

 

 

Specular reflection Diffuse reflection 

 

 

 

 

 

 

Colour 

Q: Use the image below to explain how we 

see colours.  

 

 

 

 

 

 

 

Converging  Diverging 

 

 

 

 

 

Refraction 

Light travelling from a less dense 

medium to a more dense medium 

will slow down. The ray of light will 

therefore bend towards the normal. 

 

 

 

 

 

 

Electromagnetic Spectrum 

 

 

 

 

 

 

 

 

Dangers of EM Radiation 

Heating and burns (exposure to 

microwaves can cause heating of 

cells) 

Skin cancer and eye conditions (UV 

can damage cells on the surface of 

your skin and can cause blindness) 

 

Uses of EM Radiation 

Radio (communication) 

Microwave (cooking) 

Infrared (thermal imaging) 

Visible (photography) 

UV (security) 

X-Ray (medical imaging) 

Gamma ray (sterilisation) 

Dispersion 

Electromagnetic waves of different 

wavelengths travel at different 

speeds in different materials. This 

leads to dispersion of white light. 

 

 

 

 

Radiation 

 

 

 

 

 

 

 

If the average power radiated by an 

object is larger than the average 

power absorbed by an object , the 

object will cool down.  

 

Core practical 

 

 

 

Dark matt surfaces are good 

absorbers and emitters of infrared 

radiation.  

Light, shiny surfaces are poor 

absorbers and emitters of infrared 

radiation. 

Radio Waves 

You can produce radio  

waves using an  

alternating current. 

Language for Learning: 

 

Converging lens – A lens that brings together (converges) light rays. 

Critical angle – The angle of incidence above which total internal reflection occurs 

 inside a material such as glass or water. 

Diffuse reflection – Reflection from a rough surface, where the reflected light is scattered in all directions.  

Diverging lens – A lens that spreads out (diverges) light rays. 

Electromagnetic spectrum - the entire frequency range of electromagnetic waves. 

Electromagnetic waves – A group of waves that all travel at the same speed in a vacuum, and are all 

transverse. 

Filter – Something that only transmits certain colours and absorbs the rest. 

Fluorescence – Absorbing radiation of one wavelength and reemitting the energy at a different wavelength 

(usually so that it becomes visible). 

Focal length – The distance from the lens to the focal point. 

Focal point – The point at which parallel light rays converge after passing through a converging lens, or 

appear to come from after passing through a diverging lens.  

Frequency – The number of vibrations (or the number of waves) per second. One hertz (Hz) is one wave per 

second. 

Interface – The boundary between two materials. 

Mutation – A change in the DNA instructions in a cell.  

Normal – An imaginary line at right angles to a surface where a ray of light hits it.  

Oscillations – Movements back and forth. In radio aerials, oscillations are repeated changes in voltage and 

current.  

Radiotherapy – Cancer treatment in which a patient is given gamma radiation to kill the cancer cells. 

Real image – An image through which light rays pass, so that it can be seen on a screen placed at that 

point.   

Refraction – The change in direction when a wave goes from one medium to another.  

Specular reflection – When light is reflected evenly, so that all reflected light goes off in the same direction. 

Mirrors produce specular reflection. 

Total internal reflection – The reflection of a ray of light inside a medium such as glass or water when it 

reaches an interface. Total internal reflection only happens when the angle of incidence inside the material 

is greater than the critical angle.  

Transverse waves – A wave in which the vibrations are at right angles to the direction the wave is travelling.  

Vacuum – A place where there is no matter at all. 

Virtual image – An image that light rays do not pass through; they only appear to come from the image. 

White light – Normal daylight, or the light from light bulbs. 

 

KS4 Physics, Paper 5, Topic 5 Light & the EM Spectrum Knowledge Organiser  

Bold text = higher content 

Highlighted text = Triple Physics 

content 

Increasing frequency 

Increasing wavelength 

All bodies emit radiation. 

As the temperature of an 

object increases, the 

intensity of every 

emitted wavelength 

increases. 
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KS4 Physics, Paper 5, Topic 5 Light & the Electromagnetic Spectrum 

Objectives R A G 

5.1P Explain, with the aid of ray diagrams, reflection, refraction and total internal reflection (TIR), including the law of reflection and critical angle 

5.2P Explain the difference between specular and diffuse reflection 

5.3P Explain how colour of light is related to; differential absorption at surfaces and transmission of light through filters 

5.4P Relate the power of a lens to its focal length and shape 

5.5P Use ray diagrams to show the similarities and differences in the refraction of light by converging and diverging lenses 

5.6P Explain the effects of different types of lens in producing real and virtual images 

5.7 Recall that all electromagnetic waves are transverse, that they travel at the same speed in a vacuum 

5.8 Explain, with examples, that all electromagnetic waves transfer energy from source to observer 

5.9 Core Practical: Investigate refraction in rectangular glass blocks in terms of the interaction of electromagnetic waves with matter 

5.10 Recall the main groupings of the continuous electromagnetic spectrum including (in order) radio waves, microwaves, infrared, visible (including the 

colours of the visible spectrum), ultraviolet, x-rays and gamma rays  

5.11 Describe the electromagnetic spectrum as continuous from radio waves to gamma rays and that the radiations within it can be grouped in order of 

decreasing wavelength and increasing frequency 

5.12 Recall that our eyes can only detect a limited range of frequencies of electromagnetic radiation 

5.13 Recall that different substances may absorb, transmit, refract or reflect electromagnetic waves in ways that vary with wavelength 

5.14 Explain the effects of differences in the velocities of electromagnetic waves in different substances 

5.15P Explain that all bodies emit radiation, that the intensity and wavelength distribution of any emission depends on their temperature 

5.16P Explain that for a body to be at a constant temperature it needs to radiate the same average power that it absorbs 

5.17P Explain what happens to a body if the average power it radiates is less or more than the average power that it absorbs 

5.18P Explain how the temperature of the Earth is affected by factors controlling the balance between incoming radiation and radiation emitted 

5.19P Core Practical: Investigate how the nature of a surface affects the amount of thermal energy radiated or absorbed 

5.20 Recall that the potential danger associated with an electromagnetic wave increases with increasing frequency 

5.21 Describe the harmful effects on people of excessive exposure to electromagnetic radiation. 

5.22 Describe some uses of electromagnetic radiation. 

5.23 Recall that radio waves can be produced by, or can themselves induce, oscillations in electrical circuits 

5.24 Recall that changes in atoms and nuclei can a generate radiations over a wide frequency range b be caused by absorption of a range of radiations 

Seneca Assignment  Score (%) 

5.1.1 Electromagnetic Waves 

5.1.2 Electromagnetic Waves 

2  

5.1.3 Infrared & Microwaves 

5.1.4 Radio Waves 

5.1.5 Visible Light 

5.1.6 Reflection 

5.2.1P Lenses 

5.2.2P Convex vs Concave 

5.2.3P Images & Ray Diagrams 

5.3.1 Temperature & 

Radiation 

5.3.2 Temperature & 

Radiation 2 

5.3.3 End of Topic Test – EM 

Waves, Lenses & Heat 

5.3.4 Grade 9 Waves 
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Plum Pudding Model  

 

 

 

 

 

Alpha Particle Scattering Experiment 

 

 

 

• It was expected that all the alpha 

particles would pass straight 

through the foil unchanged 

• Most of the particles passed straight 

through 

• Some were deflected through small 

angles 

• A few were deflected back  

Nuclear Model 

 

 
 

Subatomic Particles 

 

 

 

 

 

 

 
Energy Levels (the further from the 

nucleus the energy shell, the more 

energy it has)Electrons can change 

energy shells as they absorb/emit 

radiation. 

 

 

Ions 

If an electron gains enough energy 

leave the atom, it becomes an ion. 

Isotopes are atoms of the same 

element with the same number of 

protons but a different number of 

neutrons.  

 

 

Alpha 

• Helium nucleus 

• Stopped by paper 

• Used in smoke detectors 

 

 

Beta 

• Fast moving electron 

• Stopped by a thin sheet of 

aluminium 

• Used to control the thickness of 

paper 

 

 

Gamma  

• Electromagnetic wave 

• Stopped by thick concrete  

• Used in cancer treatment 

 

 

Background Radiation 

Sources include; cosmic rays, food, 

buildings, rocks, nuclear weapon tests, 

nuclear accidents, medical. 

Q:Which sources are natural and which 

are man-made? 

 

 

Half-Life 

 

 

 

 

 

 

Q:How can we find the half-life of a 

radioactive substance using a graph? 

Dangers of Radiation 

Low doses of radiation can damage 

cells. 

 

High doses of radiation can kill cells. 

Damage to DNA can cause cancerous 

mutations. 

The greater the half-life, the greater 

the danger. 

 

Nuclear Fission 

  

 

 

 

 

 

 

 
Nuclear Fusion 

 

 

 
 

Nuclear power  

• Reliable source of power 

• Lots of energy generated 

• Disposal of waste can be harmful 

• Plants are expensive to build 

Language for Learning: 

 

Activity – The number of emissions of ionising radiation from a sample in a time 

 given. Activity is measured in becquerels (Bq). 

Alpha particle – A particle made of two protons and two neutrons, emitted as ionizing radiation from some 

radioactive isotopes.  

Atomic number – The number of protons in the nucleus of an atom. It is also known as the proton number.  

Background radiation – Ionising radiation that is around us all the time from a number of sources.  

Beta particle – A particle of radiation emitted from the nucleus of a radioactive atom when it decays. It is an 

electron.  

Chain reaction – The sequence of reactions produced when a nuclear fission reaction triggers one or more 

further fissions.  

Contamination – An unwanted addition that makes something unsuitable or impure, e.g. a person may be 

contaminated by getting a radioactive substance on their skin or inside their body.  

Control rod – A rod that can be lowered into the core of a nuclear reactor to absorb neutrons and slow down 

the nuclear chain reaction.  

Daughter nucleus – A nucleus produced when the nucleus of an unstable atom splits into two during fission 

or when a radioactive nucleus decays by emitting an alpha or beta particle. 

Decay – When an unstable nucleus changes by giving out ionizing radiation to become more stable.  

Dose – The amount received at one time. 

Decommission – To dismantle safely. 

Fuel rod – A rod containing the nuclear fuel for a nuclear reactor.  

Gamma ray – A high-frequency electromagnetic wave emitted from the nucleus of a radioactive atom. 

Half-life – The average time taken for half of the radioactive nuclei in a sample of radioactive material to have 

decayed. It is also the time taken for the activity of a source to fall to half its value.  

Irradiated – Something has been irradiated if it has been exposed to ionizing radiation.  

Moderator – A substance in a nuclear reactor that slow down neutrons, so that the nuclear fuel can absorb 

them more easily.  

Mutations – A change to the DNA instructions in a cell. 

Penetrate – To go through 

Positron – The anti-particle of an electron, having the same mass but opposite charge. Positron emission is a 

type of beta decay. 

Relative mass – The mass of something compared to the mass of something else which is often given the 

mass of 1. 

Sterilise – To destroy microorganisms in or on an object.  

Unstable – An unstable nucleus in an atom is one that will decay and give out ionizing radiation.   

KS4 Physics, Paper 5, Topic 6 Radioactivity Knowledge Organiser 

Bold text = higher content 

Highlighted text = Triple Physics content 

Relative 

Mass 

Relative 

Charge 

Proton 1 + 1 

Neutron 1 0 

Electron 0 - 1 

𝛼24  

𝛽−10  

𝛾00  

Many fission 

reactions 

occurring without 

control can lead 

to an explosion. 

Moderators and 

control rods help 

to stop this.  

High temperatures 

and pressures 

required.  
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KS4 Physics, Paper 5, Topic 6 Radioactivity 

Objectives R A G 

6.1 Describe an atom as a positively charged nucleus, consisting of protons and neutrons, surrounded by 

negatively charged electrons, with the nuclear radius much smaller than that of the atom and with almost all 

of the mass in the nucleus 
6.2 Recall the typical size (order of magnitude) of atoms and small molecules 

6.3 Describe the structure of nuclei of isotopes using the terms atomic (proton) number and mass (nucleon) 

number and using symbols  
6.4 Recall that the nucleus of each element has a characteristic positive charge, but that isotopes of an element 

differ in mass by having different numbers of neutrons 
6.5 Recall the relative masses and relative electric charges of protons, neutrons, electrons and positrons 

6.6 Recall that in an atom the number of protons equals the number of electrons and is therefore neutral 

6.7 Recall that in each atom its electrons orbit the nucleus at different set distances from the nucleus 

6.8 Explain that electrons change orbit when there is absorption or emission of electromagnetic radiation 

6.9 Explain how atoms may form positive ions by losing outer electrons 

6.10 Recall that alpha, β– (beta minus), β+ (positron), gamma rays and neutron radiation are emitted from 
unstable nuclei in a random process 

6.11 Recall that alpha, β– (beta minus), β+ (positron) and gamma rays are ionising radiations 

6.12 Explain what is meant by background radiation 

6.13 Describe the origins of background radiation from Earth and space 

6.14 Describe methods for measuring and detecting radioactivity limited to photographic film and a Geiger–Müller 

tube 
6.15 Recall that an alpha particle is equivalent to a helium nucleus, a beta particle is an electron emitted from the 

nucleus and a gamma ray is electromagnetic radiation 
6.16 Compare alpha, beta and gamma radiations in terms of their abilities to penetrate and ionise 

6.17 Describe how and why the atomic model has changed over time including reference to the plum pudding 

model and Rutherford alpha particle scattering leading to the Bohr model 
6.18 Describe the process of β– decay (a neutron becomes a proton plus an electron) 

6.19 Describe the process of β+ decay (a proton becomes a neutron plus a positron) 
6.20 Explain the effects on the atomic (proton) number and mass (nucleon) number of radioactive decays (α, β, γ 

and neutron emission) 
6.21 Recall that nuclei that have undergone radioactive decay often undergo nuclear rearrangement with a loss of 

energy as gamma radiation 
6.22 Use given data to balance nuclear equations in terms of mass and charge 

6.23 Describe how the activity of a radioactive source decreases over a period of time 

6.24 Recall that the unit of activity of a radioactive isotope is the Becquerel, Bq 

6.25 Explain that the half-life of a radioactive isotope is the time taken for half the undecayed nuclei to decay or 

the activity of a source to decay by half 
6.26 Explain that it cannot be predicted when a particular nucleus will decay but half-life enables the activity of a 

very large number of nuclei to be predicted during the decay process 

Seneca Assignment  Score (%) 

6.1.1 The Atomic Model 

6.1.2 The Atomic Model 2  

6.1.3 Atoms & Ions 

6.1.4 Isotopes 

6.2.1 Radioactive Decay 

6.2.2 Nuclear Fission 

6.2.3 Nuclear Fusion 

6.2.5 Radioactive Decay Equations 

6.27 Use the concept of half-life to carry out simple calculations on the decay of a radioactive isotope, including 

graphical representations 
6.28P Describe uses of radioactivity 

6.29 Describe the dangers of ionising radiation in terms of tissue damage and possible mutations and relate this to 

the precautions needed 
6.30P Explain how the dangers of ionising radiation depend on half-life and relate this to the precautions needed 

6.31 Explain the precautions taken to ensure the safety of people exposed to radiation, including limiting the dose 

for patients and the risks to medical personnel 
6.32 Describe the differences between contamination and irradiation effects and compare the hazards associated 

with these two 
6.33P Compare and contrast the treatment of tumours using radiation applied internally or externally 

6.34P Explain some of the uses of radioactive substances in diagnosis of medical conditions, including PET scanners 

and tracers 
6.35P Explain why isotopes used in PET scanners have to be produced nearby 

6.36P Evaluate the advantages and disadvantages of nuclear power for generating electricity, including the lack of 

carbon dioxide emissions, risks, public perception, waste disposal and safety issues 
6.37P Recall that nuclear reactions, including fission, fusion and radioactive decay, can be a source of energy 

6.38P Explain how the fission of U-235 produces two daughter nuclei and the emission of two or more neutrons, 

accompanied by a release of energy 
6.39P Explain the principle of a controlled nuclear chain reaction 

6.40P Explain how the chain reaction is controlled in a nuclear reactor, including the action of moderators and 

control rods 
6.41P Describe how thermal (heat) energy from the chain reaction is used in the generation of electricity in a 

nuclear power station 
6.42P Recall that the products of nuclear fission are radioactive 

6.43P Describe nuclear fusion as the creation of larger nuclei resulting in a loss of mass from smaller nuclei, 

accompanied by a release of energy, and recognise fusion as the energy source for stars 
6.44P Explain the difference between nuclear fusion and nuclear fission 

6.45P Explain why nuclear fusion does not happen at low temperatures and pressures, due to electrostatic 

repulsion of protons 
6.46P Relate the conditions for fusion to the difficulty of making a practical and economic form of power station 

Seneca Assignment  Score (%) 

6.2.6 Ionising Radiation 

6.2.7 Ionising Radiation 2  

6.2.8 Half Life & Background Radiation  

6.2.9 Uses & Dangers of Radiation 

6.2.10 Uses & Dangers of Radiation 2  

6.2.11 End of Topic Test – Atoms & Radiation 

6.2.12 Grade 9 - Radiation 
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KS4 Spanish TRAVEL AND TOURISM –: Holidays and travel 

El verano pasado  

[Last summer]  

 

El año pasado  

[Last year]  

 

El fin de semana 

pasado  

[Last weekend]  

 

El mes pasado  

[Last month]  

 

Hace dos años  

[Two years ago]  
 

Hace dos meses  

[Two months ago]  
 

Hace dos días  

[Two days ago] 

  

Hace dos semanas  

[Two weeks ago] 

  

La semana pasada  

[Last week] 
 

En Semana Santa  

[At Easter] 
 

Durante las 

Navidades 

[During the xmas 

holidays] 

SENTENCE BUILDER: Vacaciones y viajes [Holidays and travel]  

 

 

 

 

Lo que más me 

gustó fue que…  
[What I liked the 

most was that] 

  

Lo que menos me 

gustó fue que 

[What I liked the 

least was]   

 

Lo bueno fue que 

[The good thing 

was that] 

 

Lo malo fue que 

[The bad thing was 

that] 

 

Lo mejor fue que 

[The best thing 

was that] 

 

Lo peor fue que 

[The worst thing 

was that] 

 

 

 
 

 

 

 

 

 

 

un día 

[one day] 

 

otro día 

[another day] 

 

el primer día 

[on the 1st day] 

 

el último dia  

[on the last day] 

 

 

el segundo día 

[on the 2nd day] 

el tercer día 

[on the 3rd day] 

el cuarto día 

[on the 4th day] 

el quinto día 

[on the 5th day] 

el sexto día 

[on the 6th day] 

 

 

el lunes 

[on Monday] 

 

el fin de semana 

[at the weekend] 
 

 

 

 

 

 

 

 

fui a 

España…  
[I went to 

Spain] 

 

 

 

 

 

 

 

en avión…  
[by plane] 

 

 

 

 

 

 

con mi 

familia…  
[with my 

family] 

 

 

 

 

 

 
 

 

 

 

 

alquilé una bici/moto/barco [I rented a bike/scooter/boat]  

bailé en la discoteca [I danced in the nightclub] 

cené en un restaurante italiano [I had dinner in an Italian restaurant] 

comí platos locales muy ricos [I ate delicious local dishes]  

compré muchos recuerdos bonitos [I bought many pretty souvenirs] 

compré regalos/ropa [I bought gifts/clothes] 

conocí a gente local [I met local people] 

descansé y no hice nada [I rested and did nothing] 

di una vuelta en barco [I went on a boat ride] 

di una vuelta a pie por la playa [I went for a walk along the beach] 

di una vuelta en bici por el centro de Madrid [I went for a ride on bike 

in the centre of Madrid]  

fui a la playa/de compras [I went to the beach/shopping] 

fui de excursión a ver delfines [I went on a trip to see dolphins] 

hice turismo/escalada [I went sight seeing/climbing] 

leí libros en la playa [I read books on the beach] 

me desperté muy tarde [I woke up very late]  

me acosté muy tarde [I went to bed very late]  

me quedé/me alojé en un hotel de lujo [I stayed in a luxury hotel]   

me relajé [I relaxed] 

nadé en el mar [I swam in the sea] 

pasé mucho tiempo en la playa tomando el sol [I spent a lot of time at 

the beach sunbathing] 

paseé por la playa [I walked on the beach] 

probé la comida local [I tried the local food] 

saqué fotos [I took photos] 

salí con mis amigos [I went out with friends] 

tomé el sol [I sunbathed] 

vi espectáculos de flamenco [I saw flamenco shows] 

vi monumentos famosos [I saw famous monuments] 

vi un partido en el estadio [I saw a game at the stadium] 

visité muchos lugares interesantes [I visited many interesting places] 

visité un museo/castillo [I visited a museum/castle] 

visité iglesias antiguas [I visited old churches] 

en el centro de la ciudad había mucha contaminación  

[in the city centre there was a lot of pollution]  
 

el tiempo fue horrible porque siempre hacía mal tiempo  

[the weather was horrible because it was always bad]  
 

algunas partes de la ciudad estaban muy sucias [some 

parts of the city were very dirty]  
 

habían demasiados turistas [there were too many tourists]  
 

el hotel era muy sucio y ruidoso [the hotel was very dirty 

and noisy]  
 

fue/era un lugar aburrido [it was a boring place]  
 

la gente era antipática [the people were unfriendly]  

 

no había ambiente en las calles [there was no atmosphere 

in the streets]  
 

la comida era repugnante [the food it was disgusting] 
 

la gente local era antipática y grosera [the local people 

because they were mean and rude]  
 

tuve un accidente en la playa [I had an accident on the 

beach] 
 

perdí mi móvil/pasaporte [I lost my phone/passport] 
 

perdí mi maleta [I lost my luggage] 
 

perdí mi vuelo [I missed my flight] 
 

me robaron la cartera [my wallet was stolen] 
 

me puse enfermo [I was ill] 
 

me quemé en la playa [I got sunburnt at the beach] 
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Language for Learning: 

Paper 1  1.2 

Memory & storage: 
RAM / ROM 

BIOS 

Volatile 

Virtual memory 

Flash Memory 

SSD solid state drive 

Secondary storage 

Optical storage 

Magnetic storage 

Solid State storage 

USB memory stick 

Capacity 

Speed 

Portability 

Unit 

Binary  

Denary  

Binary shift 

Overflow error 

Hexadecimal 

Character set 

ASCII 

UNICODE 

Pixel 

Metadata 

Colour depth 

Sound Sampling 

Resolution 

Sample rate 

Bit rate compression  

Lossy  

Lossless 

 

 

GCSE Computer Science – Year 10 - Topic 1.2: Memory and Storage 

Key Definitions for Computer Engineer: 

Main Memory  This is the main storage within a computer, which the CPU has direct access to. This is RAM (Random Access Memory) 

RAM (Random Access Memory)  This is also known as the Main Memory within a computer system. RAM stores all the open programs and files. When a program/file is loaded, 

it is opened from Secondary Storage, and stored in the RAM. This is so the CPU can access the program/file and its data quickly 

ROM (Read Only Memory)  This is the memory within a computer system that stores the program for booting up the computer system. 

BIOS (Basic Input/Output System)  This is the program that stores all the instructions for booting up the computer system, such as instructions for the input devices to work. It 

also loads the Operating System, which allows the user to actually interact with the device. 

Volatile  This means when the device is turned off (there is a loss of power), the contents of the memory are all deleted/lost. RAM is volatile, ROM is not volatile. 

Rewritable  This means the contents of the memory can be changed. RAM is rewritable, ROM is read only (not rewritable) 

GB/MB/KB  GB – Gigabyte MB - Megabyte KB – Kilobyte 

 

These are all the different memory sizes. ROM is usually measured in KB/MB. RAM is usually measured in GB 

Virtual Memory  Virtual Memory refers to how the computer continues to operate once the RAM becomes full.Rather than stopping working when the RAM becomes full, the 

computer partitions (splits off) a section of the internal hard drive. This section then acts as additional RAM, allowing the computer to continue functioning. 

However, this greatly affects the performance of the computer, slowing it down. 

Flash Memory  This is a type of memory that is both rewritable and not volatile. It is typically used to store settings that need to be maintained once the device is turned off, 

without having to use a hard drive. 

 

An example would be the settings for an input/output device that need to be maintained once the device is turned off. This is so the device can continue to work 

again once the device is turned back on. 

SSD (Solid State Drive)   This is an example of Flash Memory. It acts as a permanent storage in a computer system. It behaves in the exact same way to a Hard Disk, however is 

much lighter and can work much quicker, due to having no moving parts. However, it is more expensive than a 

Hard Disk, and therefore is still emerging. 

Secondary Storage  This is where we store for longer than just whilst the computer is turned on. It is not volatile, and therefore data remains even after the power has been 

turned off. 

Optical Storage  This is a type of Secondary Storage. Optical Storage is used within an Optical Drive, where a laser is shone at the surface of the disc, and then processing the 

reflection from the disc. Optical Storages are discs, and examples are CDs, DVDs, and Blu-Rays. 

CD-R, DVD-R – Read Only, so the contents cannot be changed 

CD-RW, DVD-RW – Rewritable, so the contents can be changed 

Magnetic Storage  This is a type of Secondary Storage. 

Data is stored on Magnetic Storage via magnetised dots. Magnetic Storage often has moving parts. An example of Magnetic Storage is an Internal Hard Drive/Hard Disk. 

Solid State Storage  This is a type of Secondary Storage. Data is stored on Solid State Storage via electricity. It is becoming increasingly popular as its capacity increases, and its 

cost decreases. Examples of Solid State Storages are Memory Sticks, SSDs, and SD Cards.  
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Language for Learning: 

Paper 1  1.2 

Memory & storage: 

Capacity 

Speed 

Portability 

Unit 

Binary  

Denary  

BINary shift 

Overflow error 

Hexadecimal 

Character set 

ASCII 

UNICODE 

Pixel 

Metadata 

Colour depth 

Sound Sampling 

Resolution 

Sample rate 

Bit rate compression  

Lossy  

Lossless 

 

 

  
 

 

 

 

GCSE Computer Science – Year 10 - Topic 1.2: Memory and Storage 
Key Definitions for Computer Engineer: 

Capacity This refers to the amount of data that can be stored on the media. The higher the capacity, the more data it can store without becoming full. 

Speed This refers to the speed in which the data can be read and transferred. The higher the speed, the faster data can be read and transferred to and from the media. 

Portability This refers to how easy the media is to transport and move around from one place to another. The better the portability, the easier it is to move the device from 

one place to another. 

Unit Used as a measurement of storage. The order is as follows: 

Bit – Nibble – Byte – Kilobyte – Megabyte – Gigabyte – Terabyte – Petabyte  

Binary This is the language of the computer. Binary is used to represent all data within a computer system. It refers to transistors opening and closing allowing electricity to pass through or not, 

which is then represented using 1’s (ON) and 0’s (OFF) 
Denary Our number system which utilises 10 numbers (0-9).  

8 bit Binary Used when there are 8 bits used to represent a number. The maximum number that can be represented using 8 bits is 255 (11111111). 

Overflow Error Occurs when two binary numbers are added together and the resulting number has 9 bits rather than 8. The 9th bit cannot be stored and is therefore lost.  

Binary Shift The process of moving bits within a binary number either to the left (binary shift left) or to the right (binary right shift).  

A right shift effectively halves the original number, and a left shift effectively doubles the original number. 

Hexadecimal Used by computer scientists to represent binary numbers. Is called a base 16 system as it uses 16 characters (0-9, A-F). The maximum number that can be represented using 2 

hexadecimal characters is 255 (FF). 

Character Set The characters that are defined and recognised by the computer hardware and software. The size of the character set is dependent on the number of bits being used per character.  

ASCII Has a character set of 128 characters, as it only uses 7 bits per character. 

Extended ASCII Has a character set of 256 characters, as it uses 8 bits per character.  

UNICODE Uses multiple bytes to represent each character (depending on the UTF), and therefore has a character set of over 1 million. 

Pixel An individual ‘square’ on an image. Images are made up of millions of pixels. The more pixels the greater the quality of the image. Each pixel is a colour which is represented in binary 

Metadata Additional data stored about the image which allows the computer system to build the image on the screen. Some data stored here is the height of the image (in pixels), the length of 

the image (in pixels), the bits per pixel, GPS location etc.  

Colour Depth This refers to the number of bits per pixel, and therefore the number of colours that can be represented in an image. The greater the colour depth the more colours that can be in an 

image, however the larger the file size will be.  

Resolution This refers to the number of pixels within an image. The greater the resolution the better the quality of an image will be, however the larger the file size will be.  

Sound Sampling This refers to the process of converting an analogue wave into a digital wave. The computer takes measurements of the wave at different time intervals known as a sampling interval. 

Each sampling interval is stored as a binary number. These samples are then pieced together to create a digital wave.  

Sample Size Total number of bits in a sound. Can be calculated by multiplying the bit depth by the number of samples per second, multiplied by the number of seconds.  

Bit Rate This refers to the number of bits (or amount of data) stored per sample. The higher the bit rate, the better the quality of the sound. The bit rate for audio is often referred to as kbps 

(kilobytes per second).  

Sampling Frequency This refers to the number of samples stored per second. The greater the number of samples the better the digital wave will represent the original analogue wave.  

Compression The process of reducing the size of a file by changing its attributes. There are two types of compression, lossy and lossless.  

Lossy Compression A type of compression. This reduces the size of the file by removing data. Lossy compression can be used on files such as images with little to no difference from the original (depending 

on the level of compression).  

Lossless Compression A type of compression. This reduces the size of the file by rewriting the data in a more efficient way. No data is lost or deleted when lossless compression is used. 

Lossless compression can be used on files such as spreadsheets or text documents where data cannot be erased/removed. 
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Knowledge Organiser 

BTEC Level 1/2 Tech Award in Health and Social Care  

Component 1: Learning Aim B – How individuals deal with life events 

Language for learning 

 
Life events 

- Expected 

- Unexpected 

 

Physical events 

- Ill health 

- Accident and injury 
 

Relationship changes 

- New relationships 

- Marriage 

- Parenthood 

- Divorce 

- Bereavement 
 

Life circumstances 

- Moving house 

- Moving school 

- Exclusion from education 

- Redundancy 

- Imprisonment 

- Retirement 
 

Dealing with life events 

- Reacting to events 

- Adapting to change 
 

Sources of support 

- Formal/professional support 

- Informal support 

- Voluntary support 
 

Types of support 

- Emotional support 

- Practical support 

- Information and advice 

 

Life events 

 

Physical events 

 

 

 

 

 

 

 

 

New 

relationships 

 

 

 

 

 

PIES 

Relationship changes 

 

 

 

 

 

 

 

 

Life circumstances 

 

 

 

 

 

 

 

 

 

Marriage 

 

 

 

 

 

 

PIES 

Exclusion 

 

 

 

 

 

 

 

PIES 

Parenthood 

 

 

 

 

 

 

PIES 

Retirement 

 

 

 

 

 

 

 

PIES 

Divorce 

 

 

 

 

 

 

PIES 

Accident/injury 

 

 

 

 

 

 

PIES 
 

Bereavement 

 

 

 

 

 

 

PIES 

Ill health 

 

 

 

 

 

 

PIES 

Starting 

/leaving 

school 

 

 

 

 

 

PIES 

Unemploy-

ment 
 

 

 

 

 

 

 

 

 

 

 

 

 

PIES 

Moving 

house 

 

 

 

 

 

 

PIES 

Imprisonment 

 

 

 

 

 

 

 

PIES 

 

Expected: 

Predicted, knew it was going to happen 

 

Unexpected: 

Not predicted, didn’t know it was going to happen 

New job 

 

 

 

 

 

 

 

PIES 

Redundancy 

 

 

 

 

 

 

 

PIES 

Sources of support? Types of support? How this helped to cope and adapt? 

Formal support - Trained professionals with skills and experience e.g. 

NHS/private staff, health specialists, social workers, carers, 

physiotherapists, occupational therapists, counsellors. 

Emotional Support - Somebody to talk to, listening to the person, 

encouragement. 

 

Information and advice - Explain how to find treatment/help, give 

information about choices available, help to make appropriate choices, 

offer advice.  

 

Practical help - Financial support, help with transport, support everyday 

tasks, make adaptations. 

This helped the individual to cope/adapt/adjust/deal with the life event by:  

 

- Support to adapt to change/circumstances 

- Help towards acceptance/come to terms with the situation 

- Help the person to be more resilient/improve positivity 

- Help to deal with loss of control/provide a sense of security 

- Provide reassurance/support to cope emotionally 

- Improve self-esteem and confidence 

- Reduce anxiety, depression or stress 

- Support with physical recovery/psychological recovery 

Informal support - Unpaid support e.g. family, friends or neighbours. 

Voluntary support - Local or national groups, charities, community groups 

or faith-based organisations. 

Language for tasks – Learners will 

assess how two individuals have coped 

with the same type of life event  

 

For Level 2 Distinction 

Assess the impact the event had on 

each individual, classifying impacts 

clearly in relation to PIES. They must 

comment on how well the two 

individuals adapted to the life event. As 

part of this, they will compare and 

assess (form a judgement) of both the 

role and value of any support received. 

 

For Level 2 Merit 

Compare the impact the event had on 

each individual, classifying impacts 

clearly in relation to PIES. They must 

comment on how well the two 

individuals adapted to the life event. As 

part of this, they will compare both the 

role and value of any support received. 

 

For Level 2 Pass 

Explain the impact that the same life 

event had on each individual. Impacts 

will be described in relation to PIES. 

They must explain the ways in which 

each individual adapted to the life 

event and how they used support.  
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Name:                                                                                                                                                                                                                     Knowledge Organiser 

AQA GCSE Psychology: Memory 

Encoding - Storage - Retrieval 

Encoding: Storage: Retrieval: 

Visual: 

 

Acoustic: Semantic: 

 

Others: 

 

Recognition recall: Cued recall: Free recall: 

Types of long term memory (LTM) 

1. Episodic: 2. Semantic 3. Procedural: Conscious recall? Timestamped? 

X 

X X 

Primacy and recency effect – Murdock’s serial position curve study 

Overview: 

 

 

Aim: 

 

Method: Results: Conclusion: 

 

 

 

 

 

 

X 

Type of memory Description Coding Capacity Duration Multi-store model of memory: 
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Name:                                                                                                                                                                                                                     Knowledge Organiser 

AQA GCSE Psychology: Memory 

Bartlett’s War of the Ghosts study: 

Overview: 

 

Aim: Method: Results: Conclusion: 

X X X 

Accuracy of memory: Interference 

Overview: Aim: Method: Results: Conclusion: 

X X 

Bartlett’s Theory of Reconstructive Memory: 

Overview: 

 

Memory is inaccurate: Reconstruction: Social and cultural influences: 

 

 

Effort after meaning: 

X 

Accuracy of memory: Context 

Overview: Aim: Method: Results: Conclusion: 

X X X 

Accuracy of memory: False Memories 

Overview: Aim: Method: Results: Conclusion: 

X X 
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Knowledge Organiser 

AQA GCSE Psychology: Perception 

Definition of sensation Difference between Definition of perception 

  Whereas   

Visual cues and constancies – how do these cues help the brain to perceive depth and distance? 

Monocular depth cues Binocular depth cues 

Height in plane Relative size Occlusion Linear perspective Retinal disparity Convergence 

Explaining visual illusions 

Size constancy Misinterpreted depth cues Ambiguity Fiction 
Example: looking out of a plane Example: Ponzo illusion/ Muller-Lyer illusion Example: Necker cube Example: Kanizsa triangle 

  

Gibson’s direct theory of perception 

Direct theory Influence of nature Sensation = perception Optic flow/motion parallax 

 

 

   

Research support: the visual cliff × Real world application × Cannot explain illusions 

 

 

 

  

 

Gregory’s constructivist theory of perception 

Constructivist theory Influence of nurture Inference Visual cues 

 

 

   

Research support: culture × Visual illusions are unusual × Cannot explain perception starting 

 

 

 

  

 
Factors affecting perception: culture, emotion, motivation and expectation 

Culture - overview: Aim: Method: Results: Conclusion: 

X X X 

X X 

Emotion - overview: Aim: Method: Results: Conclusion: 

Motivation - overview: Aim: Method: Results: Conclusion: 

X X 

Emotion - overview: Aim: Method: Results: Conclusion: 

X X 
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Language for Learning: 

 

Continuous Line  

Silhouette 

Layers 

Merge 

Expressive 

Creative 

Proportion 

Message 

Tone 

Stencil 

Collage 

Powerful  

 

 

 

 How  Can I create my own version of the 

artists’ work? Can I express my own 

personality and opinions visually? 

Explain how  You have developed your ideas. What 

techniques and media you have used 

and why these are appropriate to your 

personal journey.  

What Makes the artist’ work successful. Have 
you used the same/similar media in a 

way that demonstrates the same 

success? 

Which Of the experiments you have chosen to 

develop further show the most effective 

used of media? 

Explain   Who and what has inspired your ideas. 

Talk about your decisions and explain 

how you have modified your work. 

Why  Did you select your theme and artists 

and why is the media you have used 

appropriate to the theme(s)? 

What Are the main characteristics of each 

artists work and what are their 

strengths? 

Questions to consider…… 

KS4 ART – Knowledge Organiser:  PORTFOLIO DEVELOPMENT….Identity Project and Contextual Studies (Artist Research) 

IDENTITY 

Individual 

Style 

Fingerprint/DNA 

Personality  

Interests 

Opinions 

Passions 

Portraits 

Message 

AIM: To develop your  

personalised IDENTITY  

project and extend artist  

research for GCSE portfolio. 

Peter Greenaway 

Stefan 

Sagmeister 

Juliana Coles 
Banksy/Street Art 

Bruno Metra 

Michelle Caplan  

Felipe Guga 

Henry Flores 

Alex Williamson 

Kris Trappeniers 

CONTEXTUAL STUDIES 

Key Artists More Key Artists 

to look at  

George Braque 

Andy Warhol 

Pablo Picasso 

Giacomo Balla 

Marcel Duchamp 

Paul Klee 

Wassily Kandinsky 

Piet Mondrian 

Theo Van Doesburg 

Ben Nicholson 

Peter Lanyon 

Jackson Pollock 

Franz Kline 

Frank Auerbach 

 

AIM: To develop a set of artist research 

sheets showing an understanding of the 

techniques and media used. To include 

elements of AO2 and AO3 through 

careful composition and creative 

presentation………………This will  
also from part of your portfolio.  

PORTFOLIO PRESENTATION….is key! 

Work from artists covered in your 

contextual studies booklet will be included 

as part of your final portfolio. You will be 

selective when deciding which artists you 

will research and where possible, find links 

between their work and your own.  

How will you select and present 

your portfolio in a way that will 

showcase it best? 
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There are 4 assessment objectives 

in GCSE Art: 

 

 

 

Sentence starter for annotation: 

• I am interested in the work of …………………….due to their use of………………….. 
• I am intrigued by the artist …………………………their use of ……………………………..creates an 

aesthetically pleasing outcome. 

• The artist ………………………………..links well to my subject matter due to the way 
they………………………………………………………………………I intend to develop  this characteristic in my 
own work by experimenting with …………… 

• I aim to use the characteristics of…………….within my work, to do this I am going to 
develop…………. 

All 4 Assessment 

Objectives must all be 

covered in depth to 

achieve your potential. 

 

To summarise: 

 

AO1: Artist research and 

inspiration. 

 

AO2: develop and 

refining experiments 

successful techniques. 

 

AO3: Recording 

observations-taking lots 

of photographs and 

making notes 

 

AO4 Making final 

outcome/s or response.  

KS4 ART – Knowledge Organiser:  PORTFOLIO DEVELOPMENT….Identity Project and Contextual Studies (Artist Research) 

YOUR 

PORTFOLIO IS 

YOUR 

COURSEWORK. 

THIS IS 60% OF 

YOUR FINAL 

GRADE 

YOUR EXAM IS 

40% OF YOUR 

FINAL GRADE 

EXTENDED LEARNING 
Anything that appeals to you creatively is acceptable to include in your portfolio. For example, if you use 

Pinterest and you see an image or project that appeals to you then have a go. There are many online 

exhibitions you can view and galleries you can follow which may also inspire you! Remember, your 

artwork can be anything – there is no right or wrong as long as you can show evidence of the assessment 

objectives through your work. Here is a list of galleries and exhibitions you may want to look and and 

some more artists who have been popular with our students over recent years……. 

THE EXAM 

PAPERS ARE 

DISTRIBUTED IN 

JANUARY 2021. 

EXAM 

PREPARATION 

STARTS 

IMMEDIATELY 

AFTER THIS! 

TIMELINE 
 

1000 1400-1500 
1600 

1700 1800 

1900 1950 

Expressionism Futurism Abstract-Expressionism  Op Art 

Fauvism Cubism Dada Surrealism Pop Art Photorealism 

Mid Ages Renaissance Rococo Romanticism Impressionism 

Gothic Baroque Neoclassicism Rococo Post-Impressionism  

freeartfridaymcr 

manchestercraft 

thelowry 

Homemcr 

mcrartgalery 

Whitworthart 

yspsculpture 

frieze_magazine 

friezeartfair 

artnet 

saachi_gallery 

artforum 

tate 

Themuseumofmodernart 

Linda Vachon 

Pablo Gonzalez  Trejo 

Michael Reeder 

Andy Warhol 

Greg Sands 

Anca Gray 

Teesha Moore 

Kareem Rizk 

Julien Pacaud 

Jill Ricci 

Rosie James 

Rupert Van Wyk 

TIP! These artists would also be suitable to include 

as part of your Identity project! 
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         LEVEL 2 IN CONSTRUCTING THE BUILT ENVIRONMENT  

  

Language for Learning: 

 

Timber  

Conversion  

Wood Grain  

Long Grain  

End Grain  

Knot  

Ripping  

Cross Cut 

Risk Assessments  

Hazard 

Wastage  

PPE 

Abrasive Paper  

Rasp  

Surform  

Sash Clamp 

Woodwork Vice  

G-clamp 

Tenon Saw 

TPI (teeth per inch) 

Annual Rings 

Seasoning  

Felling  

PAR 

Rough Sawn 

Kiln Dried  

Air Dried  

Manufactured Boards  

Risk  

Coping Saw 

 

 

KS4 Bl’Object & Unit 1 Risk Assessments Knowledge Organiser 

Risk Assessments  
 

 

 

 

Risk Assessments (RAs) are designed to keep ourselves and others 

around us safe from harm. They predict the hazard (calculating the 

dangerous event that could occur), identify the risk (pinpointing 

the danger to our health) and create Control Measures (ways to 

minimise/overcome it). Therefore, a RA can be broken down into 3 

parts. 

                    Hazard              >             Risk                > 

 

 

Control 

Measure 

PPE (Personal Protective Equipment) 
 

 

 

 

 

A best-case scenario with a RA is to either avoid the dangerous activity 

altogether or avoid all risk. However, when this is not possible, PPE can 

go further towards protecting an individual carrying out a risky activity. 

Timber Conversion 

Timber Lifecycle - Seasoning and Conversion 

Wood Grain 

Differing Saw Cuts 

Tenon saw 

(low TPI)  

Hegner saw 

(high TPI) Chisel Coping 

saw 

Removal by Wastage 

 
This is a term used for achieving what shape you want your 

material to be by removing sections of it. 

Workholding Devices 
 

 

 

 

This is a term used anything that, as the name implies, holds our 

work. They are usually clamps (portable) or vices (static, i.e. they are 

bolted to a workbench. of one type of another.  

G-clamp Woodworking vice 

Hand Tools for 

Shaping 
 

 

 

 

 

A rasp is used to remove 

large amounts of material 

quickly but does not leave a 

clean cut so will need 

further finishing. These are 

generally used for sculptural 

work. 

Rasp 

Bench hook  

TPI (teeth per inch) 

A saw with a high TPI will cut 

slowly because the teeth are 

smaller, but will give a better 

quality of cut because there 

is more of them, and visa 

versa 47 



         LEVEL 2 IN CONSTRUCTING THE BUILT ENVIRONMENT  

  Enquiry 1 Homework. 

Risk Assessments Name  ………………………………………………..………… 

Using the Knowledge Organiser, answer the following 7 knowledge recall questions and the extended answer question below. 

 

 

Knowledge Recall 

 

 

1 Why is timber seasoned and what is seasoning? 

2 A cut through the wood grain is called a …………….. cut and a cut along the wood grain is called ……………………… 

3 What does TPI stand for and why do saws have different TPI? 

4 Name 2 different types of work holding devices. 

5 Explain why we work from a coarse grit sandpaper to a smooth grit in order to get a good quality finish. 

6 What does PPE stand for? 

7 Give an example of PPE that would be warn when operating a large, workshop saw. 

 

 

 

Extended Answer Question 

 

 

Risk Assessments play a big part in the safe operating of a workshop. Discuss what a Risk Assessment is, who writes and uses 

them, as well as the importance of them. You may want to mention the benefit / disadvantage of having / not having them. 
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AC 1.1 – The hospitality industry 

Types of accommodation 
 

Hotel delux 
Youth hostel 
Bed and breakfast 
Yotel 
Motel 
Boutique hotel 

Types of food service 
Plate 

Silver service 

Gurideon 

Trolley 

Cafeteria 

Family 

Buffet 

Vending 

Carvery 

Take away 

 

Contract Caterers 

• Provide food and drink at places 
where it is not normally provided. 

• Food depends on the event. 
• Also used at public events e.g. 

burger vans. 
• Either cook before or at venue. 
• Caterers organise the menu and 

food. 
• Serve and feed guests. 
• Clear up. 
• Customer can enjoy the event and 

not worry about the food. 

Standards, reviews and ratings 

Michelin stars 

AA rosettes 

 

Good food 

guide 

Online review 

sites 

The kitchen brigade The Hospitality brigade 

Contract types 

Permanent Contract – 
Permanent employment, set 
hours. 

Casual – Hired on an irregular 
basis for a short period of time. 

Fixed term – The contract 
ends on a certain date. 
 
Agency Workers – Can be on 
zero hours contracts.  Have 
no employment rights 

Factors that affect success 

• Cost 

• Profit 

• Economy 

• Environmental 

• Technology 

• Emerging and innovative cooking 

techniques 

 

• Customer demographics and lifestyle and 

expectations 

• Customer service and service provision 

generally 

• Competition 

• Trends 

• Political factors 

• Media 

Reduce, reuse, recycle, repair, rethink Save energy and water 

Food waste Recycle Reuse Rethink 

 Reduce energy in methods of cooking. 

 Wash at night when its cheaper. 

 Only use dishwasher when its full. 

 Cook in bulk to save fuel. 

 Put lids on pans. 

 Use refillable soap dispensers. 

 Use air hand dryer not paper towels. 

 Have taps that only give off short bursts of water. 49 



AC 2.1 – Hospitality operations. 

Kitchen layout 
 

Kitchen layout Kitchen layout 

Delivery 
Goods vehicles should have adequate access to premises, 
providing direct deliveries to catering areas. This limits 
the length of time chilled foods may be in the danger 
zone. Have adequate space to check orders before they 
enter the catering area. Check temperature of van and 
visually examine goods. 

Storage 
Storage should be near to the delivery area to limit delivery 
staff entering the catering area. This also reduces the need to 
move heavy items of stock that may cause injury to staff. Make 
sure adequate room is available for stock. 

Food Prep 
Separate hand wash, pot wash and food wash areas/sinks 
need to be provided as well as separate areas for potential 
allergen containing food prep. Where premises are small, 
systems should be in place to ensure utensils are kept 
separate. 

Cooking 
Cooking equipment should be selected based on the menu 
being produced and the ability of the staff using it. State-
of-the-art equipment such as water baths, programmable 
Rational ovens and computerised deep-fat fryers would be 
desirable, however, if they are not necessary they are a 
waste of money. Most importantly, the equipment layout 
should be safe and manageable to work around to prevent 
accidents. 

Cooking 
A 900mm corridor should be allowed for around the front 
of cooking equipment, ideally 1200mm. You may be 
limited by the energy supply available, gas may not be 
permissible in the building or the incoming electrical 
supply may be limited. 
Large scale equipment, whilst can be energy efficient and 
have energy saving features such as thermostats and auto 
switch-off, often requires a large electrical supply to run 
in the first place. 

Holding 
The food holding area should be near the food service area 
in order to keep the food at the right temperature (above 
63°c). Some kitchens may require separate refrigerator 
areas to keep desserts chilled and away from raw foods. 

Equipment 
 

Powered Equipment Large Powered Equipment 

You need to know what its used for, health and safety issues and how to keep it maintained. 

• Equipment used by customers must be 
cleaned at least once a day.  

• Equipment must be cleaned according to 
the manufacturer’s instructions. 

• Powered equipment must be serviced 

regularly.  
• Powered equipment should be switched off 

when not in use. 
• Equipment which requires training to use 

must 
• Not be available to customers. 
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AC 2.1 – Hospitality operations. 

EPOS – Electronic point of sale 
 

Effective workflow 

Stock control 
 

Advantages 

Effective work flow systems, both in the 
kitchen and front of house staffing, will 
lead to: 
• Good communication between 

sections/departments 
• More efficient working (time/labour 

saving) 
• Improved quality of the finished 

product 
• Reduce the risk of accidents 
• Maintain high standards of hygiene and 

food safety 
 

All of the above will lead to better 

customer service and therefore satisfied 

customers. 

 

In Summary: 

When planning a kitchen you must 

consider: 

• The type of customers you wish to 
attract 

• The type of menu (à la carte, table 
d’hôte, seasonal, ethinic, children’s, 
rotating …) 

• The type of service (self service, 
plated, buffet, fast food, canteen …) 

• The kitchen brigade structure and 
number of staff required to make your 
menu 

• Compliance with legislation 

Other factors that may affect what the establishment needs to buy include: 

• type and image of the establishment 
• style of service 
• occasion for which the item 

is needed 
• amount of storage available 

(dry, refrigerated or frozen) 
• budget available  
• availability, seasonality, 

price trends and supply 
• the skill of the employees, 

catering assistants and chefs.  

It is very important to keep accurate, 
appropriate records.  

The types of records used are: 

Record keeping 

• Stock control sheets 
• Invoices 
• Staff Rotas 
• HACCP 
• Food and drink orders 
• Restaurant bookings 
• Accident forms 51 



LEARNING AIM A 

A write up consisting of the 

following criteria for EACH of the 

plays: 

• Key characteristics  

• Creative intentions and 

purpose (purpose of the play, 

target audience, themes, how 

themes are communicated in 

the play, context of play 

(political, social, historical)  

• Synopsis of play 

• Initial reactions after watching 

the play Production elements 

• Link opinions and theories 

together with justifications as 

to why the 

director/writer/actor may have 

made particular choices 

 

Roles and responsibilities of an 

actor/director/various designers 

THEN specific roles and 

responsibilities of an 

actor/director/designer that are 

tailor made for EACH of the plays 

LEARNING AIM B 

1) The processes, techniques and approaches used by practitioners  

1 –Participate in workshop rehearsals in the style of each company 

2 – Recreate short snippets from the play using these techniques 

3 -  Reflect on the roles and responsibilities of an actor and director from these workshops 

4- Research the rehearsal time line of each play (from page to stage) 

2) The interrelationships between constituent features  

Interrelationships – the way in which two or more things are linked together 

Constituent features - e.g. the script, performers involved, techniques used in performance and design (e.g. lighting, 

sound set) relationship between performer and audience etc  

COMPONENT 1 BTEC TECH PERFORMING ARTS (ACTING) 

Play: Things I know to be true 

Company: Frantic Assembly 

Genre: Physical theatre  

Rehearsal techniques:  

Speech - exercises building trust 

between company 

Hymns hands – placing hands on 

yourself and partner to create a 

sequence/story 

Round/by/through – using your body 

to go round your partner, through a 

part of them or stand/lean by them 

Chair duet – bring 2 techniques 

together to create a story 

Flying – lifting technique 

Play: One Man, Two Guvnors 

Company: National Theatre 

Genre: Commedia dell'arte 

Voice and Speech - Often very fast 

dialogue 

Exaggeration – Exaggerated gestures, arm 

and leg movements. 

Timing – Fast-paced action and Exemplary 

comic timing 

Whole body engagement – using every 

part of the body to tell the story 

Diversity – Many individual characters 

have specific acting techniques unique to 

their character 

Slap Stick – Slapstick an essential ingredient, 

particularly for servant characters. 

Play: Wonder.Land 

Company: National Theatre 

Genre: Musical Theatre 

Rehearsal techniques: 

Movement – story its self 

contained in short episodes of 

movement 

Singing –Acting the song ATS 

is to convey appropriate 

emotion through singing 

Multi-role play – playing more 

than one character 

Action songs -which move the 

plot forward 

Voice – A range of different 

vocal techniques used to 

warm up the voice. 
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COMPONENT 2 BTEC TECH PERFORMING ARTS (ACTING) 

Learning Aim A - To develop skills 

and techniques for performance 

 

Skills workshops that will teach 

techniques needed to explore and 

create short extracts of a play.  

 

Learning Aim B - To apply skills and 

techniques in rehearsal and 

performance 

 

Learn 5-15 minutes of script from 

Shakers or Bouncers and perform to 

an audience. 

 

Learning Aim C – To review own 

development and performance 

 

Provide a logbook which evidences 

your progress from first workshops 

through to performance of script. 

This will include strengths, targets 

and reviews.  

 

Evidence needed: teacher 

observations, recordings of 

workshops, peer observations, 

target setting, logbooks.  

Monologues 
1. If you get to select your monologue, choose one you really like.  

Pick a monologue that you really like. You’ll be more eager to work 
on the monologue and practice it if you love the piece you’re 
performing 

2. Break down the monologue. 

Monologues can be intimidating because they are a huge chunk of 

text on a page. Breaking them down into smaller chunks can help 

you memorize the lines and really understand what the character 

says or feels.  

3. Get memorization out of the way early. 

Memorizing lines is just the tip of the iceberg. It is even better to 

get your lines memorized (accurately!) as quickly as possible. This 

will help alleviate stress when you go to perform. You’ll be able to 
focus on your character and movements instead of struggling to 

remember the next word. you can improve on. Then, try again! 

Key vocabulary 

Naturalism – a style of performance where actors and 

designers try to create the illusion that what is 

happening on stage is ‘reality’  
Epic Theatre – Political theatre created by Brecht 

Levels - the height you perform a movement – low, 

medium or high.  

Proxemics - distance between characters to show a 

relationship  

Improvisation – performing in an unrehearsed and 

spontaneous way 

Characterisation - creating a character through your 

movement and dynamic choices 

Stereotype-  

Use of voice – adapting your voice to suit a character 

requirement. Volume, tone, pitch pace, intonation 

Tableaux - a silent and motionless depiction of a scene 

created by actors (plural) 

Hot seating – an in-depth questioning of a character 

Though tracking – internal thoughts of a character 

spoken aloud 

Thought tunnel – inner thoughts of a character 

considering moral decisions 

Stage fighting – rehearsed and realistically represented 

fight sequence 

Multi-role playing – an actor plays multiple characters 

Rehearsal – a practice of the play 

Blocking – deciding where an actor should stand 

during a scene 

Colloquial language – words used in everyday 

language that are time specific (e.g. “current”) 

Skills workshops to include: 

 

Vocal warm up, Physical warm up, Tableaux, Freeze frames, 

Thought tracking/tunnel, Hot seating, Multi-role playing, Rhythm-

Pace-Tempo, Choral work, Movement and Gesture 
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COMPONENT 3 BTEC TECH PERFORMING ARTS (ACTING) 

AO1 - Understand how to respond to a brief. Discuss and practically EXPLORE the stimulus 

considering: target audience, performance space, planning and managing resources, running time 

and style of work.  

Develop ideas considering: structure of work, style and genre used, skills required, creative 

intentions.  

Work effectively as a member of the group making an individual contribution and responding to 

the contribution of others.  

AO2 – Select and develop skills and techniques in response to a brief. Demonstrate HOW to select 

and develop skills and techniques that are needed for the performer and whole group and take 

part in the rehearsal process.  

Key vocabulary 

Target audience – who you will perform to and why 

Performance space – choosing where the performance 

will take place if not on the stage and why 

Running time – length of the performance 

Style of work – genre or practitioner who will influence 

your work 

Vocal skills – ability to adapt voice to suit a character 

Physical skills – movement, gestures, body language, 

facial expressions 

Interpretative skills – presenting yourself to the 

audience and creating emotion 

Commitment –how much effort you put in individually 

and as a group 

Rehearsal – practicing the performance 

Blocking – deciding where an actor should stand 

Performance – Showing of the piece of work to the 

target audience 

Evaluate – identify strengths and areas for improvement 

of both the rehearsal and performance 

Characterisation - creating a character through your 

movement and dynamic choices 

Devise a performance in response to a stimulus provided by the exam board. Both parts of the task 

(written and performance) will be completed under supervision. There is a 12 week window for all 

parts to be completed. The component is marked out of 60.  

Assessment objectives  

 

AO3 – Apply skills and techniques in a workshop performance in response to a brief  

Contribute to a workshop performance using: vocal, physical and interpretative skills. (18 marks) 

This performance will last  

AO4 – Evaluate the development process and outcome in response to a brief  

Evaluate the process and performance. Consider: the brief, stimulus and contribution from other 

group members. Reflect on: selection of skills used, individual strengths/areas for improvement, 

overall and individual contribution to the group, impact of the groups work.   

Stimulus 

 

Devise 

         REFLECT 

Perform 
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BTEC Sport Unit 1 Key content Breakdown 

Basic Principles of Training 

Frequency – How often do you train? (How many times a 

week) 

Intensity – How hard do you train? (Heart rate/pyramid, 

BPM, BORG scale RPE) 

Time – How long you train for? (min. 30mins) 

Type – What type of training method (e.g. weight, circuit, 

interval…?) 

Additional Principles of Training 

Specificity – Training specific to the individual needs of 

athlete (Sport, Position, Component of fitness, Age, 

Gender) 

Progressive Overload – Make training gradually harder 

so body gradually improves and adapts (increase 

FREQUENCY/INTENSITY/TIME) 

Adaptation – Body adapts in response to training (gets 

stronger because of strength training etc.)  

Rest and Recovery – Allows adaptation to take place and 

to avoid injuries due to fatigue/tiredness (have rest days) 

Reversibility – Body will reverse back if training is 

stopped for a prolonged time (illness, injury, and 

motivation) 

Variation – Training must be varied to avoid boredom 

(use different TYPEs of training methods) 

Individual Differences / Needs – Programme’s must be 
designed to meet the need of the individual  

Importance of 

Testing to 

performers and 

Coaches  

Baseline data for 

performance 

monitoring, 

Information to aid 

programme design 

and structure, 

Results used for 

SMARTER goal 

setting 

Requirements for 

administration of 

each fitness test  

Pre-test procedures 

(consent/calibratio

n of equipment), 

Confirmation of test 

requirements, 

Accurate 

measurement, 

Normative 

comparative data to 

interpret results, All 

safety requirements 

are taken, 

Reliability / Validity 

/ Practicality 

Interpretation of 

test results  

Comparison / 

Analysis / 

Evaluation / 

Conclusion / 

Justification / 

Action 

Component of Fitness Fitness testing  

 

Body Composition 

 

 

 

Body Mass Index (BMI) 

  

Bioelectrical Impedance Analysis (BIA) 

BIA = electricity passed through body from WRIST to ANKLE. 

Measures the resistance from muscle and fat  

 

Sum of Skinfolds 

Use CALLIPERS to measure skin on the SUPRAILIAC, TRICEP, 

THIGH (Female) CHEST, ABDOMINAL and THIGH (Male).  

Add measurements together and use to the JACKSON-POLLOCK 

nomogram (4 lines)  
 

 

Aerobic Endurance 

 

Multi Stage Fitness Test (MST/Bleep test) 

Cones/Lines 20m apart, run in-between to the sound of a beep. 

Gradually gets faster. Longer you can keep up the higher the 

level  
Forestry Step Test 

Step/ bench- 33cm for females and 40cm for males. Step up and 

down for 5 minutes to a metronome. (90bpm/22.5steps a min). 

Record pulse and compare to table 

 

 

Speed 

 

35m sprint test 

Sprint from one line/cone to another in a straight line over 35m. 

Record time and compare to normative data 

 
 

Strength 

 

Grip dynamometer 

3 attempts, squeeze grip dynamometer measure result in Kg or 

KgW. 

 

 

Flexibility 

 

Sit and Reach test 

Both feet against the sit and reach box, reach forward and 

measure result in centimetres 
 

Muscular Endurance 

Sit up and press up tests 

Count how many sit ups or press-ups completed in 1 minute  

 

Agility 

Illinois Agility test 

Cones set up as in the image, lie face down on the floor at the 

start, measure time to complete course in seconds 

 

Power 

Vertical Jump test 

Stand side on to wall reach up and mark/set the measure. 

Standing jump as high as possible touching wall. Measure 

between two marks/measures  

55 



     UNIT 1 EXAM PREPARATION AND STRUCTURE 

Key exam terminology 

1 or 2 mark response 

List / Definition / Describe / Identify / Match / Name / Select 

These words will focus a simple and precise response to access the key 

information required. 

Listing / Selecting / Naming / Identifying requires a single word or 

phrase answer with no description or definition required unless 

specifically requested. 

For example 

Name the component of fitness shown in the diagram attached…. 

Identify the recommended training zone to improve Rachel’s component 
of fitness…. 

Match the component of fitness to the test each athlete is 

performing…… 

Select an option from the available list…. 

  

Key exam terminology 

2, 4, 6 or 9 mark response 

Explain / Discuss 

These words require a greater explanation and development of knowledge to allow more marks 

to be gained from your response.  

They also allow specific examples to be used that show your full understanding of key concepts.  

It is key here that you develop your answers using connectives to fully show that you have 

understood what the question requires from you and have discussed the outcomes in your 

response 

For example 

Explain why hurdlers would use ballistic and Proprioceptive Neuromuscular Facilitation (PNF) 

stretching to improve performance… 

Discuss factors that could affect the validity of Nicola’s Multi Stage Fitness Test (MSFT) results…… 

The number of marks required will be placed in brackets at the end of the question i.e. (9) 

Level  Descriptor  

0 marks  No rewardable material  

1  

1-3 marks  

A few key points identified, or one point described in some detail. The answer is likely to be in the form of a list. Only one viewpoint considered. Points made will be 

superficial/generic and not applied/directly linked to the situation in the question.  

2  

4-6 marks  

Some points identified, or a few key points described. Consideration of more than one viewpoint but there will be more emphasis on one of them. The answer is unbalanced. 

Most points made will be relevant to the situation in the question, but the link will not always be clear.  

3  

7-9 marks  

Range of points described, or a few key points explained in depth. All sides of the case are considered and the answer is well-balanced, giving weight to all viewpoints. The 

majority of points made will be relevant and there will be a clear link to the situation in the question.  

Revision Methods 

Notes – This is the area 

whereby key information is 

taken about the area of study. 

 
Cues – The main points of a 

topic are listed and questions 

that can be made about how 

the notes are interpreted. 

 
Summary – Brief overview to 

be made of most important 

key points to use as a 

reference when scanning 

information. 

The marks awarded show clearly the importance of developing multiple points when completing an extended answer. The points must be 

linked to the question directly and 3 points are the minimum that can be given for a full mark response. 

Example; Euan is 18 years old a 400m runner who has a race in 12 weeks. He currently trains for 30 minutes twice a week with his coach at 

the athletics track. Discuss how the FITT principles could be applied to a training programme for Euan? 
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Year 10 PSHE Term 2 –  Relationships and Health and Wellbeing 

Language for Learning 

Values 

Asexuality 

Abstinence 

Celibacy 

Social norms 

Gender 

Relationships 

Consent 

Manipulation 

Capacity to consent 

coercion 

Exploitation 

Media 

Pressure 

Social media 

Up skirting 

Harmful impact of 

pornography 

Peer pressure 

Role model 

Exit strategies 

Gang exploitation 

Knife crime 

Drugs 

Positive relationship values 

Online safety tips 

Don’t share personal information 

Check your privacy settings 

Think carefully about what you share 

Be careful who you chat to 

Don’t share intimate images. 
Report to a trusted adult if someone asks 

you to share a nude or shares one with 

you. 

The law regarding sex in the media: 

It is illegal for: 

• Someone under the age of 18 to watch 

pornography. 

• An adult to show a young person under 18 

pornography, or to allow them to watch it 

• Under 18s to take sexual pictures of each other 

or make sexual videos. Even if the people 

involved have agreed to it (consented), it is 

classed as child abuse imagery and is illegal. 

• Sexting: receiving or sending naked images of 

a person under 18 is illegal, even if they were 

taken or sent with their permission. 
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