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 Using your Knowledge Organiser for homework 
• Your Knowledge Organiser contains the essential knowledge that every student must know. 

• Regular use of the Knowledge Organiser helps you to recap, revise and revisit what you have learnt in lessons. 

• The aim is to help remember this knowledge in the long term. 

• You will use the Knowledge Organiser to help learn during homework.  

• You will be assessed on the knowledge from your Knowledge Organiser; the more you revisit information the more likely it will 

be remembered for lessons, assessments and exams. 

 

• For each homework you will be asked to look at a particular section of your Knowledge Organiser.  

• Make sure you follow the homework timetable below so that you do the right homework for the right subjects each day. 

• Each day (Monday to Friday) you will study 3 subjects for 20 minutes each. You are also expected to spend 30 minutes per 

day reading. 

• All Knowledge Organiser homework is completed in your blue Knowledge Workbooks 

• All Maths homework is completed on SPARX and must be 100% completed each week. 

Homework Timetable Year 11 

 Monday Tuesday Wednesday Thursday Friday 

Subject 1 Maths Maths Maths Option 1 English 

Subject 2 English Science English Science Science 

Subject 3  Option 1 Option 2 Option 3 Option 2 Option 3 
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How to use your Knowledge Organiser 

In your blue knowledge book you will always write the date, subject heading and ensure that they are underlined with a ruler. 

Style 1: The Cover – Write – Check method 

 

 

 

 

 

1. Study the relevant section of your Knowledge Organiser for several minutes. 

2. Cover the Knowledge Organiser. 

3. In your blue book, write out what you can remember. 

4. Check the Knowledge Organiser to see if you got it right. 

5. Correct any mistakes in purple pen. 

6. Repeat the process – even if you got it 100% correct.  

7. Complete sections that you have previously studied using the same process. 

Style 2: Free recall 

1. Pick a section of the Knowledge Organiser you have studied recently. 

2. Without looking at the Knowledge Organiser write down everything you can remember about the topic. 

3. Check the Knowledge Organiser to see how much you got right. 

4. Correct any mistakes and add any missing parts in purple pen. 

Style 3: Elaboration 

1. Once you have completed the Cover – Write – Check method, add any additional details you can to your notes. 

2. Remember your Knowledge Organiser only contains the core knowledge, there is much to learn beyond it so practise adding 

more detail when you can.  

Cover Write Check 
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Beliefs and Values - Year 11 - Medical Ethics.  

Key Words 

Abortion The deliberate termination of a human 
pregnancy, most often performed 
during the first 24 weeks of pregnancy 

Hospice  Hospice care is a style of care. Hospice 
teams include doctors, nurses, social 
workers, therapists, counsellors and 
trained volunteers. Hospices aim to 
feel more like a home than hospitals do 

Cloning  Cloning is the process of producing 
genetically identical individuals of an 
organism either naturally or artificially 

Euthanasia The painless killing of a terminally ill 
patient 

Genetic 
Engineering  

The deliberate modification of the 
characteristics of an organism by 
manipulating its genetic material 

Quality of Life How easy or difficult someone’s life is – 
e.g. some illnesses / injuries can cause 
a low quality of life 

Evolution Scientific theory of the development of 
humans from apes 

Sanctity of Life The belief that all life is sacred as man 
is made in God’s image 

 

Key Ideas 

Cloning & Genetic 
Engineering  

 

Christian Views 
 Each human has been uniquely created by God with a purpose: a human clone is a copy, 

unnaturally created.  
 We have a God given responsibility to look after and care for God’s creation (Stewardship). 
 Catholics believe human life, which begins at conception, is made in the image of God so is 

sacred: embryo research and high death rates during testing is disrespectful to life. 
 Cloning separates the procreation of children from sex so therefore is unnatural. 
 Jesus helped those who suffered, and God loves all of His creations. The Bible teaches us to be 

loving and compassionate (agape): trying to cure terrible illnesses is a caring thing to do. 
 God is the creator and science should not attempt to take on this role. - ‘There is a time to live 

and a time to die.’ 
 God gave Adam dominion over all of creation – can use cloning for the benefit of humans. 

When does life begin 

 

• Most people, whether they hold a religious belief or not, would accept that human life is 
special and worthy of being preserved. For religious believers, life is special because it comes 
ultimately from God. Life is a gift and is unique and priceless.  

• Many Christians believe that all babies have a soul from the moment of conception and so 
are fully human.  This is based on the teaching in Genesis 1:27 that people are made in the 
image of God; that God has a plan for every individual (Jeremiah 1:5) and that God is the 
creative spark from the moment of conception (Psalm 139:13).  This means that they believe 
the foetus is fully human. 

Abortion 

- Abortion is the removal of a foetus from the womb in order to end a pregnancy.  
- In the UK (except Northern Ireland) it is legal during the first 24 weeks of pregnancy unless the 
mother’s life is in danger or the foetus is severely deformed. 
 
 The Catholic Church is strongly against abortion. They believe in sanctity of life, the idea that life is 
a sacred gift from God which only God can take away. They see the foetus as a living thing. 
 The Church of England think abortion is sometimes acceptable as a pregnancy as a result of rape or 
where the child would be very ill would lead to a very poor quality of life. 
 

Euthanasia 

- Euthanasia is the painless killing of a patient with a terminal illness.  
- Voluntary euthanasia is where the patient asks for their life to be ended. 
- Non-voluntary euthanasia is where the patient is not capable of asking to die, perhaps in a coma.  
- All forms of euthanasia are currently illegal in the UK.  
 
 The Catholic Church is strongly against euthanasia. They believe that only God can give and take 
life and that life is sacred (sanctity of life) .  
 Some liberal Christians think euthanasia can be an act of mercy which Jesus tells them is a good 
thing to do, this is especially the case when someone’s quality of life is very poor. 
 

The Afterlife 
- Christians believe that when you die you will be judged and that those who are found to be good will 
go to heaven but those who have sinned and gone against God’s wishes will go to hell.  
Roman Catholics believe that there is a middle 
stage called purgatory where souls go to be purified 
of sin before they go to heaven 

Some Christians believe that Jesus will return on 
a future Day of Judgement when all souls will be 
judged  

 

6
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Each week you 
will be tested on 

a mixture of 
definitions of key 

terms and 
spelling key 

terms.  
 

These terms will 
help your 

understanding of 
the novel and 
many can be 

used as quotes. 
 

You should 
practice using the 

vocabulary in 
your own writing! 

Key Terms 
 
Utterson 
Jekyll 
Hyde 
Lanyon 
Poole 
Sir Danvers Carew 
Reputation 
Respectability  
Victorian 
Gentlemen  
 
 

 
 

Key Terms 
 

Troglodytic 
Slatternly 
Quailed 
Metamorphosis 
Countenance  
Juggernaut 
Apothecary 
Sawbones 
Pedantic 
Disposition 
 

Key Terms 
 
Cronies 
Ignorant 
Abominable 
Irrepressible 
Transcendental 
Derided 
Prodigy 
Misbegotten 
Effervesce 
Signified 

Key Terms 
 
Animalistic 
Debased 
Degenerate 
Debauchery 
Depraved 
Savage 
Vicious  
Urban 
Subconscious  
Gothic 
 
 

Key Terms 
 
Elicited 
Mortify 
Legible 
Disquieted 
Melancholy 
Stringent 
Premature 
Abject 
Traversed 
Venture 

  Week 6 Week 7 Week 8 Week 9 Week 10 
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 Key Terms 
 
Duality 
Duplicity  
Antithesis  
Dichotomy  
Foil 
Opposite  
Conflicting 
Separate  
Secrecy 
Oxymoron 
 
 

Key Terms 
 
Succeeded 
Mien 
Infinite 
Doggedly 
Amiss 
Calamity 
Anguish 
Unseemly 
Mottled 
Pious 

Key Terms 
 

Moral 
Hue 
Flighty 
Enigma 
Honourable 
Distinguished  
Imperious  
Degrade  
Duplicitous  
Primitive  

Key Terms 
 
Supremacy  
Obligation  
Repugnant  
Redemption 
Bestial 
Infamous  
Unbridled  
Morality 
Perverted  
Supress 

Key Contextual Ideas 
 

Class 
Science 
Religion 
Darwinism 
Evolution  
Reputation  
Supernatural 
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Definitions 
 

Reputation The opinion people have about someone else Degenerate An immoral or corrupt person 

Respectability  Being accepted by society Debauchery  To partake in excessive alcohol, drugs, sex 

Victorian  In the reign of Queen Victorian (19th century) Depraved Morally corrupt/evil 

Gentlemen  A man of high class who behaves respectfully  Savage Ferocious, violent, uncontrolled (like an animal) 

Troglodytic Like a primitive, unevolved caveman Vicious  Deliberately cruel or violent 

Slatternly Dirty and untidy Urban City based 

Quailed To shake in fear Subconscious  Thoughts or actions that we make without realising 

Metamorphosis To change into something else Gothic A genre of literature, usually including horror and 
suspense 

Countenance  Physical appearance/expression Elicited To draw a reaction 

Juggernaut A powerful, unstoppable force Mortify To feel embarrassed or ashamed 

Apothecary A person who sells medicinal drugs Legible Clear and understandable  

Sawbones A doctor or surgeon Disquieted To be worried or uneasy 

Pedantic Concerned with tiny details and rules Melancholy To be depressed and sad 

Disposition A mood or general attitude to life Stringent Strict  

Cronies Friends  Premature Early  

Ignorant Rude or uneducated Abject Utter  

Abominable Disgusting or terrifying Traversed Travelled  

Irrepressible Uncontrollable  Venture A risky idea or gamble 

Transcendental Spiritual or other-worldly  Duality Two contrasting or opposite ideas 

Derided To criticise someone Duplicity  Lying or deceiving  

Prodigy A genius  Antithesis  a person or thing that is the direct opposite of 
someone or something else 

Misbegotten Badly planned Dichotomy  Two opposing parts of one person or thing 

Effervesce To bubble and fizz Foil A character who is used to contrast another 

Signified To indicate or communicate something Opposite  Completely different to something else 

Animalistic To be like an animal/uncivilised  Conflicting Two things that disagree or contradict each other 

Debased To become worse Separate  To divide 
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Secrecy To hide the truth Obligation A duty to do something 

Oxymoron Two opposing terms e.g. bittersweet, deafening 
silence 

Supremacy  A duty to do something 
To feel above others in terms of authority, power 
and status 

Succeed To achieve your goal Repugnant  Disgusting or distasteful  

Mien A person’s appearance or behaviour Redemption To be saved from sin or evil 

Infinite Unending  Bestial Like a beast or animal 

Doggedly Stubbornly and persistently, not giving up Infamous  To be famous for evil deeds 

Amiss Something that is not quite right Unbridled  Uncontrolled  

Anguish Emotional pain Perverted  To participate in sexually abnormal or unacceptable 
sexual activities  

Unseemly Not behaving appropriately  Supress to put an end to or hide something 

Mottled Blotchy/spotty 

Pious Strictly religious  

Moral To do the right thing 

Hue Colour  

Flighty Thoughtless and irresponsible 

Enigma A mystery 

Honourable Being honest, fair and deserving praise and respect 

Distinguished  Successful and demanding respect 

Imperious  Arrogant and demanding 

Degrade  To treat with disrespect 

Duplicitous  To be a deceitful character 

Primitive  Unevolved, animal-like, uncivilised  

 
 
 
 
 
 
 
 

These are all more sophisticated ways of writing in your 

essay, “This shows that……”. It is the verb choice that has 

changed. 

This emphasises….. 

This suggests…. 

This indicates…. 

This demonstrates…. 

This portrays… 

This conveys… 
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Inspiring Excellence- Developing Revision Skill 
 
 

 
 

 
 
 
 
 
 
 

Trampled Calmly  

 
 
 
 
 
 
 
 
 
 
 

Research: 

What was life like in Victorian England? Make a poster about the following:  

Life for the working class/servants, crime & Jack the Ripper, technological advances, the lives of upper class gentlemen 

Narrative writing practise  

1. Re-write one chapter of Jekyll and Hyde from the perspective of Dr 

Jekyll.   

2. Write a story with the opening line “As usual it was hot and dry on 

the day ………..” based on this image  

 

 

P
ra

ct
is

e 
yo

u
r 

an
n

o
ta

ti
n

g 
sk

ill
s.

 H
ig

h
lig

h
t 

a
n

d
 a

n
n

o
ta

te
 

to
 s

h
o

w
 w

h
ic

h
 t

ec
h

n
iq

u
e

s 
yo

u
 w

o
u

ld
 a

n
al

ys
e 

fo
r 

th
es

e
 

q
u

o
te

s 
   

  …
 

“Like a city in a 
nightmare” 

“ape-like fury” 

“Hissing intake” 

“the red baize door 

leaped against the lock 

and hinges” 

“Like a damned 
juggernaut” 
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Y11 Combined Science (Trilogy) Biology  
Bioenergetics Part 1 Photosynthesis                                                                               Revision Guide: Foundation pages 50-52, Higher pages 50-53 

Lessons 1& 2 
 Plant organs and tissues 

Lesson 3 
Photosynthesis  

 

Lesson 4 
Limiting factors of photosynthesis  

 

 
There are 3 main plant organs: 

• Leaves: Site of photosynthesis  

• Roots: Absorb water and minerals from the soil, 
anchor the plant firmly in to the ground. 

• Stems: Support the leaves and the flowers, 
connect roots to the leaves, flowers and fruits 

 
The leaf is an organ made up of tissue layers these 
include: 

• Waxy cuticle: A waterproof layer to prevent 
water loss 

• Epidermis: Protective covering 

• Palisade mesophyll: Contain cells packed with 
chloroplasts for photosynthesis 

• Stomata: Hole in the underside of leaves to allow 
CO2 in to the leaf and O2 out. 

• Guard cells: Control the stomata by opening or 
closing them  

• Spongy mesophyll: cells surrounded by lots of air 
spaces to allow gases to diffuse in and out.  
 

Meristem are found at the tips of roots or shoots. 
Responsible for growth.   
 
A plant in a hot, dry climate will have a lower 
stomatal density than a colder, wetter environment 
to help reduce water loss.  

 
Photosynthesis word equation: 
 

 
 
Photosynthesis symbol equation: 
 

 
 
The reactions for photosynthesis are carbon 
dioxide and water.  The products of 
photosynthesis are glucose and oxygen.   
 
Light energy and chlorophyll are needed to drive 
the photosynthesis reaction.  
 
Photosynthesis takes place in the chloroplast in 
the palisade mesophyll cells of the leaf.   
 
Carbon dioxide enters and oxygen exits the leaf 
by diffusion through the stomata. 
 
The leaf can be tested for starch using iodine.  
Starch turns blue/black in the presence of iodine.  

 
A limiting factor is something that can affect the rate of 
a reaction depending on its availability.  
 
There are 4 limiting factors of photosynthesis: 

• Temperature: Increasing temperature increases the 
rate of photosynthesis to a certain point after which 
any further increase in temperature decreases rate. 

• Carbon dioxide concentration: The higher the 
concentration of carbon dioxide the faster the rate 
of photosynthesis to a certain point.  Beyond that 
there are other limiting factors affecting rate. 

• Light intensity: Increasing the light intensity 
increases rate of photosynthesis to a certain point.  
Beyond which other limiting factors are affect rate. 

• Amount of chlorophyll: Increasing the amount of 
chlorophyll increases the rate of photosynthesis to a 
certain point.  Beyond which other limiting factors 
are affecting rate.  

 
A lack of chlorophyll can be caused by disease or lack of 
nutrients needed to make chlorophyll.  
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Y11 Combined Science (Trilogy) Biology  
Bioenergetics Part 1 Photosynthesis                                                                               Revision Guide: Foundation pages 50-52, Higher pages 50-53 

 

Lesson 5  
Photosynthesis required practical 

 

Lessons 6 
Uses of glucose and inverse square law for light 

intensity 

Lessons 7 
Plant transport systems 

 

 
You will investigate: The effect of light intensity on 
the volume of oxygen produced by a plant by 
photosynthesis 
 
Independent variable: light intensity 
Dependent variable: Number of bubbles of oxygen 
produced in set time 
Control variable: Temperature, pond weed (size, 
species, piece), light source (type of light), time, 
concentration of carbon dioxide.  
 
The more oxygen produced in a set time period the 
faster the rate of photosynthesis.   
 
We can predict that higher light intensity would 
result in a greater volume of oxygen due to a faster 
rate of photosynthesis.  
 

 
There are 5 uses of glucose: 
 
Starch: Glucose is converted to starch and stored 
 
Energy: Glucose is used as a reactant in the 
respiration reaction to release energy 
 
Amino acids: Glucose is used to make amino 
acids, to make proteins.  
 
Fats and oils: Glucose is converted to fats and oils 
for storage. 
 
Cellulose: Glucose is made in to cellulose for cell 
walls.  
 
Inverse square law for light intensity: 
For each distance of a plant from a lamp, light 
intensity will be proportional to _1_  
      d2 
where d= distance  
  

Xylem:  

• Forms part of the vascular bundles in plants. 

• Transports water and mineral ions in one 
direction from roots to leaves.  

• Hollow tubes strengthened with lignin, 
impermeable to water.   

 
Phloem: 

• Forms part of the vascular bundles in plants. 

• Transports dissolved sugars from leaves all round 
the plant.  

 
Root Hair cells:  

• Absorb water from soil by osmosis 

• Absorb mineral ions from soil by diffusion and 
active transport 

 
Transpiration: The flow of water from roots to 
leaves 
Rate of transpiration can be measured using a 
potometer.  
 
There are 4 factors that affect rate of transpiration: 
Light intensity, temperature, wind and humidity.  
 
Translocation: The movement of food through the 
phloem around the plant.   
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Y11 Combined Science (Trilogy) Biology  
Bioenergetics Part 2 – Respiration                                                                                            Revision Guide: Foundation pages 53-55 , Higher pages 54-56 

 

Lessons 1 & 2 
Aerobic respiration 

  

Lesson 3  
Anaerobic respiration  

Lessons 4 & 5 
Response to exercise and metabolism 

 

Respiration: The process of releasing energy from 
food 
 
Energy: The capacity of a body or a system to do 
work 
 
Respiration is an exothermic reaction.  
 
All living organisms must respire to release 
energy for: 

•  Movement 

• Temperature control 

• Growth and repair 
 
Aerobic respiration word equation: 
Glucose + Oxygen → Carbon dioxide + water + 
energy 
 
Aerobic respiration symbol equation: 
C6H12O6 + 6O2 → 6CO2 + 6H2O + Energy 
 
Reactants of aerobic respiration = Glucose and 
Oxygen 
Products of aerobic respiration = Carbon dioxide, 
water and energy 
 
Aerobic respiration takes place in the 
mitochondria. 
Aerobic respiration happens all the time in all 
cells. 

Anaerobic respiration: Releasing energy from food 
without oxygen. 
 
Anaerobic respiration is the incomplete breakdown of 
glucose to lactic acid.   Takes place in the cytoplasm 
 
Word equation for anaerobic respiration: 
Glucose → Lactic acid + Energy 
Symbol equation for anaerobic respiration: 
C6H12O6 → C3H6O3 + Energy 
 
Reactants of anaerobic respiration = Glucose  
Products of anaerobic respiration = lactic acid + energy. 
 
Cells will respire anaerobically when energy demand is 
very high and there isn’t enough time to get oxygen to 
the respiring muscles. 
Used during high intensity, quick, explosive activities 
such as 100m sprint.  
   
Anaerobic respiration cannot be used for long because 
lactic acid builds up and it is toxic. This causes muscular 
fatigue.   
 
Fermentation: Anaerobic respiration in yeast and plant 
cells. 
Word equation for fermentation: 
Glucose → ethanol + carbon dioxide 
Symbol equation for fermentation: 
C6H12O6 → 2C2H5OH + 2C02 

Rate of respiration increases when you exercise. 
 
To allow increase in rate of respiration: 

• Increased breathing rate 

• Increased depth of breathing 

• Increased heart rate 
 
After resorting to respiring anaerobically, when you 
stop exercising you will have an oxygen debt.  
  
Oxygen debt refers to the amount of extra oxygen 
required to react with the built-up lactic acid. 
 
Lactic acid reacts with oxygen to form carbon 
dioxide and water: 
Lactic acid → oxygen + water 
 
To provide the extra oxygen needed to pay the 
oxygen debt, heart rate and breathing rate remain 
elevated after exercise.  
  
Muscular fatigue: where cells in the muscle are 
unable to contact properly due to the build up of 
lactic acid.   
 
Metabolism: all chemical reactions happening in an 
organism. 
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Y11 Combined Science (Trilogy) Biology  
Inheritance and evolution part 1                                                                                                                Revision Guide: Foundation pages 66-73, Higher pages 68-75 

Lessons 1 
Sexual and asexual reproduction  

Lessons 2 
Meiosis  

Lessons 3 
DNA and the genome 

 
Sexual reproduction involves the fusions of male and 
female gametes 
 
Gametes: sex cells, sperm and eggs in animals, 
pollen and egg cells in plants 
 
In sexual reproduction genetic information is carried 
and passed on in genes.   
 
We inherit 1 set of genes from each parent. 
The mixing of genetic information leads to variation 
in the offspring. 
 

 
 
 
 
 

 
Gametes are sex cells produced by a special type 
of cell division called meiosis.   
 
Meiosis is special as the chromosome number 
reduces by half.  
 
Gametes must have half set of genetic 
information, 23 chromosomes.  This is vital 
because it ensures fertilisation results in a cell with 
a full set of genetic information.  
 
Gametes are described as haploid, this means half 
set of genetic information.  
 
Meiosis occurs in the testes and ovaries. 
 

 
 

 
DNA is a chemical that all genetic material is made 
from. 
 
Contains coded information on how to make an 
organism and how to make it work. 
 
DNA is a polymer, it is made up of two strands, it is 
twisted to form a double helix.  
 
Chromosomes are made of DNA 
Short sections of DNA are called genes 
Genes are instructions to make proteins. 
Proteins are made from amino acids bonded together.  
If you change the order of amino acids, you will 
change the protein that you make.  
 
Genome: includes all the genetic material in an 
organism.  
 
Scientists have worked out the whole of the human 
genome, this is called the human genome project. 
 
The knowledge of the genome from the Human 
genome project will help with the identification of 
genes, understanding the link between genes and 
disease, aid the development of effective treatments 
and also helps with developing our understanding of 
evolution.  
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Y11 Combined Science (Trilogy) Biology  
Inheritance and evolution part 1                                                                                                                Revision Guide: Foundation pages 66-73, Higher pages 68-75 

 

 

Lessons 4 
Sex determination  

 

Lessons 5 
Genetic inheritance 

Lessons 6 
Inherited genetic disorders 

 

There are 46 chromosomes in every cell in the 
human body except gametes. 
 
There are 23 pairs of chromosomes. 
22 pairs of chromosomes contain genes that control 
characteristics. 
1 pair of chromosomes determine sex. 
 
Males have XY sex chromosomes 
Females have XX sex chromosomes.  
 

 
Using a punnet square as shown above, it is evident 
that there is a 50% chance will be female and 50% 
chance of having a male child.  
 

 
You have 2 copies of every gene, one inherited 
from your father and one inherited from your 
mother.  
 
Allele: different versions of a gene e.g. hair 
colour alleles would include blonde, red, black 
and, brown.   
 
Heterozygous: When an individuals carries 2 
different alleles for a particular gene. 
Homozygous: When an individual carries 2 
identical alleles for a particular gene. 
Phenotype: What the organism actually looks like 
e.g. blue eyes, red flowers 
Genotype: The genetic make up of an organism- 
refers to the genes the organisms has. 
Dominant: An allele that will show up in the 
phenotype of an organism. 
Recessive: A characteristic that is masked by a 
dominant gene.  
 

 
Polydactyl is an inherited genetic disorder caused by 
a dominant allele and results in extra fingers or toes. 
 
Polydactyl is unusual because it is caused by a 
dominant allele.  Most genetic disorders are caused 
by inheriting 2 recessive alleles. 
 
Cystic fibrosis is an inherited genetic disorder of cell 
membranes.  It results in the body producing lots of 
thick stick mucus which clogs up the air passages 
and the passages in the pancreas.  
 
Genetic screening: A test to analysis a person’s DNA. 
Antenatal screening: Used to test the DNA of the 
foetus while it is still in the uterus. 
Pre-implantation genetic diagnosis: Used to test for 
genetic disease in an embryo before it is implanted 
in to the uterus of the female.  This forms part of the 
process of IVF.   
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Y10 Combined Science (Trilogy) Chemistry  
Energy Changes                                                                                             Revision Guide: Foundation pages 134-137 , Higher pages 134-137 

Lessons 1  
 Exothermic and endothermic reactions  

Lessons 2  
Required practical 

Lessons 3 
Calculating bond energy, (higher) 

 
In an exothermic reaction Thermal energy ,(heat) leaves , (exits) 
the reaction. 
During an exothermic reaction thermal energy is released into 
the surrounding. This makes the surrounding get hotter and the 
temperature increases.  
Exothermic reactions always happen when chemical bonds are 
formed , (made ). We sometimes call this bond making.  
In an Endothermic reaction Thermal energy ,(heat),is absorbed 
from the surroundings. 
During an Endothermic reaction thermal energy is absorbed 
from the surroundings. This makes the surroundings get colder 
and the temperature decreases.  
Endothermic reactions always happen when chemical bonds are 
broken . We sometimes call this bond breaking.  
Endothermic reactions absorb heat, these reactions are known 
as thermal decomposition reactions.  
Combustion reactions are exothermic . Combustion reactions 
happen when a fuel burns in Oxygen to make carbon dioxide 
and water .  
Endothermic reactions are used in cold packs to treat sports 
injuries by reducing inflammation and the sensation of pain.   

 

 
 
 
 
 
 

 
1. Using a measuring cylinder measure 30 

cm3 dilute hydrochloric acid and put it 
into the polystyrene cup. 

2. Stand the cup inside the beaker. This will 
make it more stable. 

3. Use the thermometer to measure the 
temperature of the acid. 

4. Using a measuring cylinder measure 5 
cm3 sodium hydroxide solution. 

5. Pour the sodium hydroxide into the 
polystyrene cup. Fit the lid and gently stir 
the solution with the thermometer 
through the hole. 

6. Look carefully at the temperature rise on 
the thermometer. 

7. When the reading on the thermometer 
stops changing, record the highest 
temperature reached in the table. 

8. Repeat steps 4–7, add further 5 cm3 
amounts of sodium hydroxide to the cup 
each time, record your temperature 
reading in the results table. 

9. Repeat until a maximum of 40cm3 of 
sodium hydroxide has been added. Be 
careful when stirring the final 2 readings 
as temperature change is very sensitive. 

10. Wash out all the equipment and repeat 
the experiment for your second trial. 

 

 
Activation energy must be met to break bonds of the 
reactants. 
Energy is also needed to form bonds of the new 
products. 
Different bonds requires different amounts of energy. 
This energy is called a bond energy and can be found in 
a table like the one below. 

 
 
 
Calculating bond energy changes tells us if a reaction is 
exothermic or endothermic. 
To calculate energy change you will need work out the 
number of bonds in the reactants and add up the bond 
energies.  
You will then need to work out the number bonds in the 
products and add up all the bond energies .  

Reactant bond energy – Product bond energy =  
Overall energy change 

If the answer is positive the reaction has gained energy and is 
endothermic. 
If the answer is negative the reaction has lost energy and is 
exothermic.  

 

 

46



Y10 Combined Science (Trilogy) Chemistry  
Rates of Reaction & Equilibrium                                                                                                         Revision Guide: Foundation pages 138-145, Higher pages 142-149 

Lessons 1  
Calculating Rates of Reaction 

Lesson 2 
Collision Theory & Surface Area 

Lessons 3 
Required Practical Concentration 

 
• The rate of reaction = How quickly a reaction 

is happening. 
o How quickly reactants are turned 

into products 
• 𝑟𝑎𝑡𝑒 =

𝑎𝑚𝑜𝑢𝑛𝑑 𝑜𝑓 𝑟𝑒𝑎𝑐𝑡𝑎𝑛𝑡 𝑙𝑜𝑠𝑡

𝑡𝑖𝑚𝑒
𝑜𝑟

𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑓𝑜𝑟𝑚𝑒𝑑

𝑡𝑖𝑚𝑒
 

• We can record experimental data to allow us 
to calculate the rate of reaction, these 
include: 

o Measuring the decreasing mass of a 
reaction mixture. 

o Measure the increasing volume of 
gas given off. 

o Measuring the decreasing light 
passing through a solution 

• If you change the temperature or surface 
area you will still get the same amount of 
product (you just get them quicker or 
slower) 

• If you change the concentration you will get 
a different amount of product (and you will 
get them quicker or slower). 

• Gradient of the line gives you the rate of 
reaction. 

• If the gradient increases then the reaction 
rate is faster. 

• If the gradient decreases then the reaction 
rate is slower. 

• To record the gradient of a curve you need 
to take a tangent. 

 
• Reactions don’t happen unless the 

substances are in contact. 
• Particles are constantly moving. 
• For a chemical reaction to take place the 

reactant particles must collide first. 
• For the collision to be effective the 

particles must have the right amount of 
energy. 

• The minimum amount of energy required 
for an effective collision is called the 
activation energy. 

• The higher the frequency of collision the 
faster the rate of reaction. 

 
Surface Area/Particle Size 

• The sum of all the areas of each side of a 
shape  

• Using smaller particles increases surface 
area 

• Increase in surface area allows more 
frequent collisions at surface 

 

 
You will investigate the Effect of Concentration on Rate 
of Reaction. 
 

• Independent variable: concentration of 
hydrochloric acid  

• Dependent variable: volume of hydrogen gas 
produced 

• Control variable: amount of magnesium added, 
temperature of solution 

 
Concentration 

• The number of particles in a given volume. 
• At high concentrations there are more particles. 
• More particles in the same space means more 

frequent collisions. 
• If we double the concentration we double the 

frequency of collisions 
• More frequent collisions = faster rate of 

reaction. 
Pressure 

• Gases only 
• At high pressure, the particles are closer 

together. 
• This means the particles are more likely to 

collide more frequently. 
• More frequent collisions = faster rate of 

reaction. 
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Lesson 4 
Required Practical Temperature 

Lessons 5 
Catalysts 

Lessons 6 & 7 
Reversible Reactions & Dynamic Equilibrium 

 
You will investigate the Effect of temperature on 
Rate of Reaction. 
 

• Independent variable: temperature of 
sodium thiosulfate 

• Dependent variable: time taken for cross to 
disappear. 

• Control variable: amount of hydrochloric 
acid, concentration of solution, 
concentration of hydrochloric acid 

 
Temperature 

• Particles turn heat energy into kinetic energy 
• When they get hotter they move faster 
• When they move faster they collide more 

frequently 
• Particles have more energy at higher 

temperatures 
• More collisions with energy higher than the 

activation energy (more effective collisions) 
 
 

 
• Catalysts speed up the rate of reaction 

without getting used up (same amount at 
the start as you have at then end) unlike 
the reactants.  

• Catalysts are specific to reactions.  
• Catalysts lower the reaction’s activation 

energy (Ea). 
• They do this by providing an alternative 

pathway 
• This reduces the energy needed to start a 

reaction 
• Lower activation energy means more 

collisions with energy higher than the 
activation energy. (more effective 
collisions)  
 

 

 
• Sometimes reactions can reverse 

themselves, and the products change 
back to being reactants again. 

• REACTANTS ⇌ PRODUCTS 
• A reversible reaction is a reaction that 

occurs in both the forward and reverse 
direction. 

• It is represented by the symbol ⇌ 
• The amount of energy released in one 

direction must be the same as the energy 
absorbed in the opposite direction.  

hydrated copper sulphate 
• The forward reaction requires heat –

it is endothermic Blue → White 
• The backwards reaction gives out 

heat – it is exothermic White → Blue 
Equilibrium is when the rate of the forward 
reaction is equal to the rate of the backward 
reaction. There is  no observable change 
 
For equilibrium to occur: 

• Closed system 
• Reversible reaction 

During equilibrium: 
• Concentrations of products and reactants 

stay the same. 
• But the concentrations are not 

necessarily equal 
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Lesson 8 
Le Chatelier's Principle (Higher Tier) 

 
• Describes how the position of equilibria 

changes to favour the forward or backward 
reaction 

• Equilibrium shifts to reduce change 
• When conditions are changed the reaction 

will do everything it can to counteract the 
change 

Changes: 
• If you increase the temperature it will try 

and reduce it 
• If you increase the concentration of the 

reactants it will try and get rid of some 
• If you increase the pressure it will try and 

reduce it 
• If you add a catalyst… 
• The position of equilibrium doesn’t change 

(but it will speed up the forward and 
backward reaction equally) 
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Lessons 1 & 2 
Early atmosphere and  its evolution  

Lessons 3 & 4 
Greenhouse effect and global warming  

Lessons 5 
Atmospheric pollutants  

The envelope of gases surrounding the earth or another planet is called 
an atmosphere. 
Atmospheres are formed from mixtures of different gases.  
Atmospheres can be formed from different combinations of gases.  
Different planets have different types of atmospheres. 
Scientists predict that the early atmosphere contained : 

• a large amount of carbon dioxide 
• little or no oxygen 
• Water vapour 
• small amounts of other gases, such as ammonia and 

methane 
One theory suggests that the early atmosphere came from 
intense volcanic activity. 
Combustion reactions happen in a volcano, where hydrogen and carbon 
react with oxygen to make Carbon dioxide and water vapour.  
As the Earth cooled the water vapour condensed to form oceans. 
Nitrogen was also released by volcanoes which gradually built up in the 
atmosphere because it is unreactive. 

Earths atmosphere Today 

Nitrogen 78% 

Oxygen 21% 

Water 1% 

Carbon Dioxide 0.04% 

Photosynthesis by primitive plants and algae released oxygen, 
which gradually built up in the atmosphere.  

carbon dioxide + water → glucose + oxygen 
Oxygen is a reactive gas, as it built up in the atmosphere it 
reacted with other gases. 

Ammonia + Oxygen → Nitrogen oxide and water 
Methane + Oxygen → Carbon Dioxide +Water 

Carbon dioxide dissolved in the oceans, formed carbonate 
compounds and precipitated as limestone.  
Carbon dioxide is incorporated into living things which form 
fossil fuels. 
 

Greenhouse gases are gases that absorb heat radiated from 
the Earth then release energy in all directions, which keeps 
the Earth warm. 
Greenhouse gases present in the atmosphere include: 

• water vapour 
• carbon dioxide 
• methane 

Human activities are increasing the amount of some 
greenhouse gases in the atmosphere. For example: 

• farming cattle releases methane 
• farming rice in paddy fields releases methane 
• burning fossil fuels in vehicles and power 

stations releases carbon dioxide 
• deforestation releases carbon dioxide and reduces 

the absorption of carbon dioxide 
through photosynthesis 

Greenhouse effect 
1. electromagnetic radiation a short wavelength, 

(e.g. UV) passes through the Earth's atmosphere 
2. the Earth absorbs most of the radiation. 
3. Some of the radiation is reflected as long wave 

radiation ,(infrared radiation) 
4. some of the infrared radiation is absorbed by the 

covalent bonds between the atoms in greenhouse 
gases.  

5. The greenhouse gases can then emit the infrared 
radiation back into the atmosphere. 

Global warming is the term used to describe the warming of 
the climate in the past 200 years 
The effects of global warming include: 

• glaciers and polar ice melting 
• sea levels rising 
• patterns of rainfall changing, 

producing floods or droughts 
• habitats changing 

 

 

Combustion creates pollutant gases: 
Methane + Oxygen     ->    Carbon dioxide + water 

Complete combustion of a hydrocarbon fuel occurs when there is a 
good supply of oxygen. It releases the maximum amount 
of energy and produces carbon dioxide and water. 
Incomplete combustion of a hydrocarbon fuel occurs when there is 
a poor supply of oxygen. Less energy is released.  
Water is produced along with carbon monoxide , carbon dioxide and 
carbon.  
Carbon monoxide is a poisonous gas 
It binds to haemoglobin in your red blood cells, preventing them 
from carrying oxygen to the cells in your body. Carbon monoxide is 
colourless and has no smell.  
Particulate carbon 
Causes health problems for humans because it irritates the lining of 
the lungs, can make asthma worse, and perhaps even cause cancer.  
Particulate carbon can also cause global dimming, which may 
reduce rainfall. 
Sulfur dioxide is caused when sulfur atoms which are present in 
some fossil fuels are oxidised: 
Sulfur dioxide is then further oxidised in the atmosphere to sulfur 
trioxide, SO3. This gas dissolves in rainwater to make acid rain, 
which is a dilute solution of sulfuric acid, H2SO4. 
Acid rain harms and kills plants and animals, especially those that 
live in aquatic environments. It can also damage man-made objects 
like statues and buildings 
Nitrogen is not present in fuels, but the high temperatures and 
pressures inside a car engine can cause the nitrogen and oxygen in 
the air to react together to make oxides of nitrogen. 
Nitrogen oxide gases can cause acid rain, and they also react in the 
atmosphere with other pollutants to make photochemical smog. 
Smog can have major health effects, causing asthma attacks and 
even death. 
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Lesson 1 
Introduction to waves 

Lesson 2 
The Wave Equation 

Lesson 3 
Required Practical – Properties of waves 

• A wave is a disturbance that transfers energy 
without transferring matter. 

• In a transverse wave, the direction of oscillation 
is perpendicular (at right angles) to the direction 
of energy transfer. E.g., light, ripples in water. 

• In a longitudinal wave, the direction of 
oscillation is parallel to the direction of energy 
transfer. E.g., sound. 

• The amplitude of a wave is the maximum 
displacement of a point on a wave away from its 
undisturbed position. For a sound wave, this 
gives you the volume. 

• The wavelength of a wave is the distance from a 
point on one wave to the equivalent point on 
the adjacent wave. 

• The frequency of a wave is the number of waves 
passing a point each second. For a sound wave, 
this gives you the pitch. 

• The period of a wave is how long it takes for one 
wave to pass a point. 

 

Period = 1 ÷ frequency 
Period in seconds 
Frequency in Hertz (Hz) 
You do not need to memorise this equation. 
 
• The speed of sound can be found by clapping 

near a wall and listening for the echo. 
• If you clap in time with the echo, the time 

between claps will be equal to the time taken for 
the sound to travel from your hands to the wall 
and back. 

• You can use speed = distance ÷ time 
• The distance will be twice the distance from the 

person to the wall. 
• The speed of sound in air is around 300 m/s.# 
 
wave speed = frequency x wavelength 
speed of the wave in m/s 
frequency of the wave in Hertz (Hz) 
wavelength of the wave in metres (m) 

 

• You will investigate the suitability of apparatus 
to measure the frequency, wavelength and 
speed of waves in a ripple tank and waves in a 
solid. 

• Waves in water are investigated using a ripple 
tank: 

 
• Waves in a solid are investigated using a 

vibration generator and a piece of string. 
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Lesson 4 
The electromagnetic spectrum 

Lesson 5 
How electromagnetic waves are generated  

Lesson 6 
Refraction 

• The electromagnetic spectrum is a continuous 
spectrum of electromagnetic waves that can be 
grouped together in terms of their wavelength 
and frequency. 

• The order of the spectrum from longest to 
shortest wavelength is: 

• Radio, microwave, infrared, visible light (from 
red to violet), ultraviolet, x-rays and gamma 
rays. 

 
. 

• Changes in atoms or the nuclei of atoms can 
produce EM waves. 

• When a radio wave is absorbed it causes 
electrons to move backwards and forwards 
(oscillate). 

• This causes a current that constantly changes 
direction – an alternating current that has 
the same frequency as the wave 

• Ultra-violet waves can cause skin to age 
prematurely and increase the risk of skin 
cancer. 

• X-rays and gamma rays are ionising 
radiation that can cause mutation of genes 
and cancer.  

• Exposure to radiation (called “dose”) is 
measured in Sieverts (Sv). 

• Radiation dose (in Sieverts) is a measure of 
the damage caused by the radiation in the 
body. 

• Dose adds up (“cumulative”). 
 

• Different wavelengths of electromagnetic 
waves are reflected, refracted, absorbed or 
transmitted differently by different 
substances and types of surface. 

• Refraction is the change in direction that can 
happen because light travels at different 
speeds in different materials. 

• Light travels more slowly in denser materials, 
and this means it changes direction towards 
the normal. 

• Refraction won’t happen when the light 
enters a medium at 90° to the surface 
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Lesson 7 
Required Practical - Radiation 

• You will investigate how the amount of infrared 
radiation absorbed or radiated by a surface 
depends on the nature of that surface. 

 
• Independent variable – the colour of the 

surface. 
• Dependent variable – the temperature 

measured with the IR thermometer. 
• Control variable – the distance between the 

surface and the detector. 
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Lesson 1 
Magnetic Field Patterns 

 

Lesson 2 
Induced Magnetism 

Lesson 3 
The magnetic effect of a current 

• The region around a magnet is called a magnetic 
field. A permanent magnet is an object with a 
magnetic field. 

• The poles of a magnet are the areas where the 
magnetic fields are strongest – usually called 
North and South. Strictly, we should call these 
north-seeking and south-seeking. 

• Two like poles repel each other. Two unlike 
poles attract each other. 

• Attraction and repulsion between two magnetic 
poles are examples of a non-contact force. 

• The shape of a magnetic field can be found by 
placing iron filings on paper over a magnet or 
using a plotting compass. 

• The magnetic field around a bar magnet is 
symmetrical: 

 

• An induced magnet is a material that 
becomes a magnet when it is placed in a 
magnetic field. 

• Induced magnetism always causes a force of 
attraction. 

• When removed from the magnetic field, an 
induced magnet loses most/all of its 
magnetism quickly 

• The strength of an induced magnet will 
depend on the strength of magnetic field it is 
placed and the time it is within the field. 

• The strength of a magnet can be simply 
investigated by seeing how many paperclips 
it picks up. 

• Smaller paperclips will allow the detection of 
smaller differences in strength. 

 

• The magnetic field around a current-carrying wire 
is circular. 

• The strength of the field decreases as you get 
further from the wire and increases if the current 
increases. 

 
• A solenoid is a coil of wire with a current flowing 

through it. 
• Outside the solenoid, the field looks like the field 

from a bar magnet. 
• Inside the solenoid, the field is strong and uniform. 

 
• The strength of a solenoid can be increased by: 

• Increasing the current 
• Increasing the number of loops 
• Adding an iron core (to make an 

electromagnet.) 
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Lesson 4 
HT ONLY: The motor effect 

Lesson 5 
HT ONLY: Magnetic Flux Density 

 

• The motor effect states that there is a force on a 
current-carrying conductor in a magnetic field. 

• This occurs due to interaction between the 
magnetic fields. 

• Where the fields point in the same direction, the 
field becomes stronger. 

• Where the fields point in the opposite direction, 
the field becomes weaker. 

• There is a force on the wire from where the field 
is stronger to where it is weaker. 

 
 

• The size of the force depends on the strength of 
the magnetic field, the size of the current and 
the angle between conductor and field (the 
largest force is when they are at right angles). 

 

• The direction is found using Fleming’s left-
hand rule where: 

• Thumb, first and second fingers all at right 
angles. 

• First finger is the magnetic field from N→S 
• Second finger is the current from + → - 
• Thumb is direction of force 

 
 

• A loop of wire will experience a force in the 
opposite direction on opposite sides – it is an 
electric motor. 

• A motor can be made to rotate faster by: 
increasing current, increasing the number of 
coils, increasing the magnetic field strength, 
or making sure coil is parallel to field. 

• The motor’s direction is reversed by: 
reversing the current or reversing the 
magnetic field 

 

• The size of the force in the motor effect is given 
by the equation: 

 
Force = magnetic flux density x current x length. 
Force in Newtons (N) 
Current in Amperes (A) 
Length in metres (m) 
Magnetic Flux Density, the “strength of the 
magnetic field” in Tesla (T) 
 
(You do not need to memorise this equation) 
 
• An object can be made to “float” in a magnetic 

field if its weight downwards is equal to the 
magnetic force on it upwards. 
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Lesson 7 
Specific Latent Heat 

Lesson 8 
Brownian Motion 

 

Lesson 9 
Pressure in gases 

 

• The specific latent heat of a substance is the 
amount of energy required to change the state 
of one kilogram of the substance with no change 
in temperature: 

• Specific latent heat of fusion – change of state 
from solid to liquid. 

• Specific latent heat of vaporisation – change of 
state from liquid to vapour 

 
Thermal energy for a change of state = mass x 
specific latent heat 
energy in joules , J 
mass in kilograms, kg 
specific latent heat in joules per kilogram, J/kg 
 
• The larger the value of specific latent heat, the 

more energy is needed for the change of state. 
• The specific latent heat of vaporisation of water 

is nearly 100 times larger than the specific latent 
heat of fusion of water. 

 

• The motion of particles within a gas is 
random. They have a range of speeds and 
directions. 

• As the temperature of a gas increases, the 
internal energy of the gas increases. 

• As a gas is heated, the average kinetic energy 
of the particles within it increases. This 
means that the average speed of the particles 
increases. 
 

• Larger particles within a fluid (e.g., dust in air) 
move randomly and seem to “jiggle” about. 
This is because they are constantly being hit 
by the particles of the fluid, which move 
randomly. This is called Brownian motion. 
 

 
• Pressure in gases is caused because some of the 

particles collide with the sides of the container. 
• They change direction, which means (as their 

velocity changes) they are accelerating. 
• This means there is a force from the container 

on the particles. 
• Newton’s 3rd law states that there is a force from 

the particles on the container. 
• This force gives rise to pressure. 

 
• Gas cylinders can explode in fires, even if they 

don’t contain flammable gases, because the 
pressure inside the cylinder can rise 
dramatically. 
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