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Biology Chemistry Physics 

How to use this booklet 

 
This booklet contains lots of information to help you to revise for your progress check. You 
will find the key points you need to learn and some practice questions/tasks for each unit. 
You should attempt the practice questions and then check your answers with the key 
information provided. You should keep attempting the practice questions at regular intervals 
until you can regularly remember all answers. 
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Biology Unit 1: How Does Biology Work 
 

Key Points to Learn 
1. Define what the term Biology means and state why it is important. 

2. To explain the key characteristics of living organisms. 

3. To define what is meant by a habitat. 

4. To construct food chains and use key words to describe it. 

5. To describe what an ecosystem is. 

6. To define what is meant by competition and describe factors that organisms 

compete for. 

7. To explain what natural selection is and how competition drives it. 

8. To define extinction and explain how and why organisms may become extinct. 

9. To explain using examples what adaptation is and how they relate to the 

environment of the organism.  

10. To identify different systems in the body, including the organs that make up that 

system.  

11. To identify the parts of a microscope and explain how to operate it.  

12. To describe how to make a microscope slide for animal and plant cells.  

13. To calculate magnification using the appropriate equation. 

14. To compare and contrast plant and animal cells. 

Practice Tasks/Questions 
 
  

1. What is meant by ‘Biology’ and why is it important to study? 

2. List the characteristics of a living organism (hint: MRS GREN). 

3. Explain what is meant by a habitat. 

4. Draw a simple chain for the following organisms: corn (producer), mouse (primary 

consumer), snake (secondary consumer) and owl (tertiary consumer).  

5. What do the arrows in a food chain represent? 

6. What is meant by an ecosystem?  

7. Explain what is meant by an abiotic factor and provide examples.  

8. A polar bear has a white colour that helps it blend in with the snow. What is it called when 

an organism’s colour blends in with the surroundings? 

9. Give two adaptations of a cactus.  

10. What is competition and list two things that an animal may compete for. 

11. Name two organ systems that are present in the human body. Name the organs that make 

up these systems.  

12. Complete the equation for magnification: 

a. Image size= Actual size x ______________________ 

13. When would you change the objective lens to a higher magnification when using the 

microscope?  

14. Write down the three parts of a cell found in a plant cell but not an animal cell.  
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Key Information to Learn: 
• Biology is the study of living organisms. It is important as it helps us to understand 

how things work. The knowledge gained from Biology is key to understanding us and 

the world around us. 

Key Definitions 
 

Habitat A place where a plant or animal lives.  

Producer Organisms able to produce their own food (e.g. green plants). 

Consumers Organisms that obtain their energy by eating a producer or another 
consumer. 

Ecosystem The interaction of a community of living organisms (biotic) with the non 
living (non-biotic) components in the environment. 

Biotic Factors These are living factors that can affect an ecosystem, e.g. availability of 
food, new predators arriving, new pathogens and competition. 

Abiotic Factors Non-living variables which can influence where an organism can live, e.g. 
light intensity, temperature, soil pH and soil moisture. 

Predator Consumers that hunt, catch, kill and eat other animals (the prey.  

Prey Organisms that predators kill for food (e.g. zebra is prey for a lion).  

Competition When two organisms require the same resource.  

Extinction When there are no remaining individuals of a species still alive.  

Adaptation The process of change by which an organism or species becomes better 
suited to its environment. 

Cell Smallest unit of life, all living things are made up of cells. 

 
 
 
 
 
 
 
 

• Some organisms are categorised as producers, others as prey while others as 

predators. The definitions for each of these can be found in the table above. 

• Arrows in a food chain show the transfer of energy from one organism to another, 

e.g. in the example above the energy from the lettuce is transferred to the 

caterpillar as it eats it. 

 

• Competition happens in a habitat when two organisms require the same resource.  

Animals may compete for food (to give them the energy to survive) or for mates (to 

reproduce). Plants may compete for light and water for photosynthesis.  
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• The table below summarises the adaptations of camels, polar bears and cacti. 

Camel Polar Bear Cactus 

1. Hump for storing 
food. 

2. Long eyelashes to 
keep sand out of 
eyes. 

3. Padded feet to 
prevent sinking into 
the ground. 

1. Strong muscles for 
over-powering and 
catching prey. 

2. White colouring to 
allow them to 
camouflage. 

3. Sharp claws and 
teeth.  

4. Fine under hair to 
provide insulation. 

1. Thick waxy stem to 
prevent water loss. 

2. Large, fleshy stems to 
store water.  

3. Spikes to prevent 
animals from eating 
them.  

4. Shallow, widespread 
roots to allow the plant 
to locate water. 

  
 

  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Video on how to set up a microscope: https://youtu.be/xzjowD1KN20 
Equation to calculate magnification :  
Image size = Actual size x Magnification  

https://youtu.be/xzjowD1KN20
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Biology Unit 2: How do cells get what they need? 
 

Key points to learn: 
1. The different parts of the blood, blood vessels and their 

functions 

2. Label the heart and describe its function 

3. Understanding how we breathe 

4. Measuring breathing 

5. Explain the functions of the main organs of the digestive 

system  

6. What is meant by a balanced diet and know the 7 food groups 

7. How much energy is required from a diet? 

8. What malnutrition is and what causes it   

9. What obesity is and how to calculate BMI 

Practice Tasks/Questions 

  

1. State the four main components of blood and what they do.  
2. What are the three main types of blood vessel? 
3. What does each blood vessel do?  
4. a) What are the names of the top two chambers of the heart? 

b) What are the names of the bottom two chambers of the heart? 
c) What type of blood vessel takes blood into the heart? 
d) What type of blood vessel takes blood out of or away from the 
heart? 

5. What are the main organs in the digestive system? 
6. Outline the pathway the food takes through the digestive system. 
7. How do enzymes help in digestion? 
8. Describe the process of ventilation. 
9. Calculate the BMI of a person with a mass of 60 kg and a height of 

1.65 m. 
10. What are the two types of malnutrition? 
11. List the seven food groups. 
12. What causes malnutrition? 
13. What is food energy measured in? 
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Key Information to learn: 
 
The circulatory system: blood, blood vessels and the heart – transports blood around the body. 
 

               
 

Plasma Liquid part of the blood. Transport nutrients 

Platelets Help to clot the blood 

White blood cells Help to fight organisms causing disease (pathogens) 

Red blood cells Transport oxygen around the body to the cells 

 
The digestive system: breaks down food and absorbs it into the blood 
 

 
 
Malnutrition: Malnutrition is a serious health problem. It happens when people do not eat 
the right amounts of nutrients. 

• Too little food, or a lack of nutrients, can cause deficiency diseases or death. 

• Too much food results in obesity. This may cause heart disease or type 2 diabetes 

• There are two types: Acute and Chronic malnutrition.  

• The food is chewed in the mouth and mixed with saliva 

• The chewed food then moves down the oesophagus to the 
stomach 

• In the stomach, the food is mixed with acid (which kills 
microbes) and other chemicals 

• The mixture then passes into the small intestine where it is 
mixed with more chemicals (enzymes and bile).  

• The nutrients are absorbed into the blood 

• In the large intestines water is removed and the waste is 
then stored in the rectum until it can be removed, through 
the anus 

• Enzymes are very special chemicals that help to break the 
food down more quickly. 
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Food Energy & Food Groups: Food types (groups) have different amounts of energy. 

 
 
 
 
 
 
 
 
 

Obesity: 'Obese' is a medical term used to 
describe a person with a high excess of body 
fat. 

 

 
 
 
Breathing: The process of breathing is called ventilation. 

Breathing in is called inhaling, and 
breathing out is exhaling. 
 
 
 
 

 
 

•Food is a store of energy, transferred 
from the food to the consumer. 
•'Food energy' is measured in joules (J) or 
kilojoules (kJ.) 
•Different people need different amounts 
of energy. 

•A person is described as obese if their 
body mass index (BMI) is greater than 
30 kg/m². 
• BMI = mass (kg) ÷ height² (m²) 
•An obese person is at greater risk of 
type 2 diabetes, heart disease and some 
types of cancer. 

• The gas exchange system is responsible for 

getting oxygen into the blood and removing 

carbon dioxide as a person breathes. 

• Breathing is also called 'ventilation' and is the 

movement of gases into and out from the lungs. 

• Exercise, smoking and asthma are all factors that 

can affect the gas exchange system. 
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Biology Unit 3: How do plants get what they need? 
 

Key Point to learn: 
1. The ways in which plants obtain nutrients  

2. The ways in which plants obtain resources for photosynthesis 

3. Describe the structure of the leaf  

4. Describe how water and minerals move in plants 

5. Investigate factors affecting photosynthesis 

 

Practice Tasks/Questions 
 

1. Complete the word equation for photosynthesis. Carbon dioxide + 

water → ______ + oxygen 

2. Which three things does a plant need to take in for photosynthesis? 

3. Plants get carbon dioxide from the air through their leaves and light 

energy comes from the Sun. Where does the water they need usually 

come from? 

4. What colour will iodine turn in the presence of starch? 

5. What happens to the growth rate of grass in winter? 

6. How do farmers make photosynthesis happen at night? 

7. Name tissue A.  

 
 
 
 
 
 
 
 

8. What do plants covert glucose into for storage? 

9. What is the xylem’s function? 

10.  How does a plant get carbon dioxide? 

A 
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Key information to learn: 
Keyword Definition 

Reactant The substances go into the reaction, these are a bit like the ingredients.  

Product The substances made in the reaction.  

Photosynthesis A chemical reaction in plants where they make glucose and oxygen from carbon 
dioxide and water using light energy. 

Chlorophyll A green pigment/chemical found in chloroplasts of plant cells.  

Stomata Small holes on the bottom of a leaf which allow carbon dioxide to enter and 
oxygen to leave.  

Roots Organs of plant that are underground which keep the plant anchored and 
absorb water and nutrients. 

Xylem Tube found in the stem which transport water and minerals to the leaf.  

Waxy Cuticle Protects the leaf from infection + prevents water loss without blocking light. 

Palisade Tissue They have many chloroplasts. This helps absorb more light. 

Upper epidermis  Is thin and transparent which allows more light to reach the cell.   

Spongy Mesophyll Has lots of air spaces which allows carbon dioxide move through the leaf. 

Photosynthesis and Measuring photosynthesis: 

• Photosynthesis is the process in which plants make their own food, the equation is:  

 
 

• The leaves of the plant are the organ at which photosynthesis happens. 

• The reactants of photosynthesis are water and carbon dioxide. The carbon dioxide enters the leaf 

through the stomata. The water enters the plant through the roots and is transported up the xylem to 

the leaf.  

• Light energy allows the reaction to occur but is not a reactant. It is absorbed by a green pigment called 

chlorophyll which is found in the chloroplasts in the cells of the leaves.  

• A variegated leaf is one which has white parts and green parts. The white parts have no chloroplasts and 

so cannot photosynthesise.  

• The plant may convert some of the glucose made in photosynthesis to starch so it can be stored for later 

use. We can test for whether photosynthesis has happened by testing for starch using iodine. If the leaf 

turns blue/black, then starch has been made which means photosynthesis has happened.  

Factors affecting Photosynthesis: 

• A plant’s rate of photosynthesis is affected by factors such 

as light intensity, the concentration of carbon dioxide and 

the temperature of its surroundings. 

 

• A limiting factor is something that constrains the growth or 

abundance of any organisms or population. 

 

• Photosynthesis slows down or stops if the conditions aren’t 

sufficient enough. 

Structure of a leaf: 
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Chemistry Unit 1: Atoms and Particles 
 

Key points to learn: 
 

1. An atom is the smallest particle of a chemical element that can exist. 
2. An element is a single type of atom. 
3. A compound is 2 or more elements chemically bonded together.  
4. A mixture is 2 or more elements, that can be easily separated.  
5. A solid is when particles are held in a fixed position in a regular 

repeating pattern.  
6. A liquid is when particles are close together but are arranged in a 

random way.  
7. A gas is when particles are spaced apart, and are randomly arranged.  
8. Solids melt to become liquid.  
9. Liquids evaporate to become gas.  
10.  Gases condense to for liquids 
11.  Liquids freeze to become solids.  
12.  Diffusion is the process of particles moving from areas of high 

concentration to low concentration.  
13.  Filtration separated mixtures by providing a barrier separating small 

solids from liquids and dissolved solids.  
 

Practice Tasks/Questions 
 

1. What is an atom? 

2. What is a compound? 

3. What is a mixture? 

4. Name 3 elements from the periodic table.  

5. Draw a particle diagram for a solid.  

6. Draw a particle diagram for a liquid.  

7. Draw a particle diagram for a gas.   

8. What is the change of state between a gas and a liquid? 

9. What is the change of state between a liquid and a gas? 

10. What is the change of state between a solid and a liquid? 

11. What is the change of state between a liquid and a solid? 

12. Give 1 way to increase the rate of diffusion.  

13. Name 3 piece of equipment needed for filtration.  

14. What happens to the particles in evaporation? 
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Key information to learn: 
 
Atoms are the smallest chemical element that 
exists. Types of atoms are called elements. 
These can exist alone, or combined with 
elements of the same type called molecules. 
When different elements bond together, we 
call these compounds. When lots of different 
elements and compounds are mixed together, 
they are called a mixture. The diagrams to the 
right show how these can be represented.  

 
Elements can exist in 
different states. The three 
states of matter are solid, 
liquid and gases. In the table 
below are the diagrams and 
details of how they are 
arranged. When drawing the 
diagrams, all the circles must 
be the same size and must 
not overlap.  

 
Atoms/particles can move in between the different 
states of matter. The key processes are shown in the 
diagram to the right. 
 

 
Diffusion is the process by which liquids 
and gases move. Atoms move from an 
area of high concentration to an area of 
lower concentration. Increasing the 
temperature, difference in 
concentration and surface areas of 
reactants speed up diffusion.  

  
 
Filtration is a process that separates solids form liquids and 
dissolved solids. Its uses three main pieces of equipment; a 
filter, a beaker/conical flask and filter paper. Small holes in 
the filter paper allow liquid molecules through and stops 
large solid particles. 
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Chemistry Unit 2: Earth and Materials  
 

Key points to learn 
 

1. How to categorise materials. 
2. How the properties of materials help to decide their use. 
3. What ceramics, polymers and composites are. 
4. The structure of the Earth. 
5. The three main rock types and the rock cycle. 
6. What an ore is. 
7. How metals can be extracted. 
8. The layers and composition of Earth’s atmosphere. 
9. How Earth’s atmosphere has changed over time. 
10. The carbon cycle. 
11. The causes and consequences of global warming. 
12. What recycling is. 
13. The advantages and disadvantages of recycling. 

 

Practice Tasks/Questions 
 

1. What is a natural material? 

2. What is a synthetic material? 

3. Name and describe the four main layers of the Earth. 

4. Name and describe the formation of the three types of rocks. 

5. What are the three types of weathering of rocks? 

6. What is an ore? 

7. Which method should be used to extract aluminium from aluminium 
oxide? 

8. Name the layers of Earth’s atmosphere. 

9. Give the names and percentages of gases in Earth’s atmosphere today. 

10. Describe how the levels of carbon dioxide in Earth’s atmosphere have 
decreased over time. 

11. Give 1 way that carbon is released into the atmosphere. 

12. Give 1 way that carbon is removed from the atmosphere. 

13. Name the three greenhouse gases. 

14. Give two consequences of global warming. 

15. What is recycling? 

16. Give one advantage and one disadvantage of recycling plastic bottles. 
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Key information to learn:  
• There are 4 main layers of the 

Earth: 
- crust: thin solid layer on the 
outside of the Earth 
- mantle: mostly solid rocks which 
can move slowly deep down 
- outer core: liquid layer, mostly 
made of iron and nickel 
- inner core: solid due to high 
pressure, mostly iron and nickel 

• There are 3 types of rock: 
- sedimentary: formed from layers of 
sediment on sea and lake beds that are 
compacted and cemented over millions 
of years, can contain fossils. 
- igneous: formed from magma pushed 
to the surface of the crust, minerals form 
crystals. 
- metamorphic: formed due to high 
pressure and heat acting on other rock 
types causing them to change structure. 

• Earth’s atmosphere today is 80% 
nitrogen, 20% oxygen and <1% other 
gases. 

• Earth’s early atmosphere was mostly 
CO2. CO2 levels reduced by dissolving in the oceans, being used in 
photosynthesis and being trapped in rocks. 

• Greenhouse gases (CO2, methane and water vapour) absorb energy 
radiated from the Earth causing it to heat up. This is global warming. 

• Human activities, such as burning fossil fuels and farming, release extra 
greenhouse gases. 

Keyword Definition 
Natural material Any product or physical matter that comes from plants, animals, or the 

Earth. 
Synthetic material Made from chemicals or artificial substances rather than from natural 

ones 
Ore A rock that is a mixture of metals and other compounds. 

Atmosphere The gases surrounding a planet. 

Recycling Collecting and processing materials that have been used so that the 
materials can be used again. 
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Chemistry Unit 3: Chemical Processes 
 

Key points to learn: 
 

1. The periodic table is a record of all known elements on the planet.  
2. It was created by a Russian Scientist, Dmitri Mendeleev.  
3. Each element has a symbol made of one or two letters.  
4. It also contains the number of the subatomic particles in each different 

element.  
5. A physical reaction occurs when elements do not change around.  
6. A chemical reaction occurs when elements change ‘partners’ during a 

reaction, this can be seen by a temperature increase, colour change, gas 
released or light being emitted.  

7. Ingredients in a reaction are called reactants.  
8. What is made in a reaction are called the products.  
9. Chemical reactions have + signs and ->, not – or =.  
10. Words in an equation can be changed to symbols from the periodic 

table.  
11. Balancing equations ensures the number of elements that are in a 

reaction come out after they have changed ‘partners’.  
12. The conservation of mass states that whatever number of particles, or 

mass of reactants that starts a reaction, must be the same as the 
products of the reaction.  

 
Practice Tasks/Questions 
 

1. Who created the periodic table? 

2. What did the scientist do when elements had not been discovered? 

3. Give the symbols for the following elements  
Sodium           Copper            Oxygen           Carbon            Hydrogen      Chlorine 

4. What can be observed when a chemical reaction has taken place? 

5. Carbon + Oxygen -> Carbon dioxide 
What are the reactants? 
What are the products? 

6. Write a symbol equation for the equation above.  

7. How much carbon dioxide would be made if you started with the following 
reactants? 
Carbon + Oxygen -> Carbon dioxide 
  12              32                     ? 
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Key information to learn: 
  
 
 
 
 
 
The periodic table was created by a man called Dmitri Mendeleev, On 
construction of his table he predicted that some elements had not been 
discovered at the time (1800’s) and decided to leave gaps. He predicted their 
properties and then put them into his table when they were found.  
The periodic table has symbols for each of the elements derived from their 
name. When writing the symbols, capital letter should be used, with second 
letters being in lowercase.  
The table is arranged in groups (columns) and periods (rows) which is down to 
the properties and reactivity of the elements.  

 
Writing equations for Chemistry is a 3 part process..  

 

 
 
 
 
 
 
 

 
Conservation of mass states that any particles that go into a reaction have to 
come out  in the products.
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Physics Unit 1: Introduction to Energy 

 
Key points to learn: 
 

1. Energy can be stored in a number of different ways. 
2. Energy can be transferred between stores. 
3. Energy cannot be created or destroyed. 
4. Energy transfers can be represented using diagrams. 
5. The total energy stored before = total energy stored after 

 
Practice Tasks/Questions 
 

1. Name the energy store from the description: 
a. the energy stored in a book that has been lifted onto a 
shelf 
b. the energy stored in a ham sandwich 
c. the energy stored in a toy car that is rolling quickly along 
the floor 

2. Write a description for the elastic potential energy store. 
3. _________________ is when energy is transferred because a 

force moves an object through a distance. 
4. ________ is when energy is transferred between areas that 

have different temperatures. 
5. What are two examples of energy transfer by radiation? 
6. Draw an energy transfer diagram for the following scenarios: 

a. a slingshot that fires a rock 
b. a petrol-powered crane that lifts a heavy crate 
c. a grill cooking some bacon 

7. What is the law of conservation of energy? 
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Key information to learn: 
  
There are 8 ways that energy can be stored. The 5 most common are: 

Store Description 

Gravitational Potential Energy stored in high up objects 

Kinetic Energy stored in moving objects 

Elastic Potential Energy stored in stretched or squashed objects 

Thermal Energy stored in hot objects 

Chemical Energy stored in chemical bonds (like in food, fuel or batteries) 

 
There are 4 ways that energy can be transferred between stores: 

Transfer Description 

mechanical work when a force is applied to move an object through a distance 

electrical work when charge flows in an electric current (electricity) 

heating when energy is transferred between hotter and colder regions 

radiation when energy is transferred as a wave, for example as light or sound 

 
Energy transfers can be represented using energy transfer diagrams. 
e.g. a battery powered toy train: 

 
 

The Law of Conservation of Energy: Energy cannot be created or destroyed. Energy can only 
be stored or transferred. 
 
The amount of energy in a closed system (a group of objects) does not change. 
the total energy stored before = total energy stored after 
For example: 

 
The gravitational potential energy decreases and the kinetic energy increases as the ball 
falls, but the total is always the same. 

https://www.bbc.co.uk/bitesize/topics/zc3g87h/articles/zg2sn9q#zjf4cmn2
https://www.bbc.co.uk/bitesize/topics/zc3g87h/articles/zg2sn9q#zxgwdp35
https://www.bbc.co.uk/bitesize/topics/zc3g87h/articles/zg2sn9q#ztcqjsg6
https://www.bbc.co.uk/bitesize/topics/zc3g87h/articles/zg2sn9q#z238kty3
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Physics Unit 2: Forces 

 

Key points to learn: 
 

1. What forces are and what three effects they can have on an object. 
2. The equipment needed to measure forces. 
3. The unit for forces. 
4. How to draw force diagrams. 
5. How to simplify a force diagram into a single resultant force. 
6. The effect a resultant force can have on the acceleration of an object. 
7. The relationship between force and extension of a spring. 
8. The effect of levers as force multipliers 
9. How to calculate the moment of a force. 

 

Practice Tasks/Questions 
 

1. State the three effects that forces can have on an object. 

2. Give two examples of a contact force and two examples of a non-
contact force. 

3. Name the piece of equipment used to measure forces. 

4. Two tug of war teams pull on a rope. The blue teams pulls to the left 
with 800 N. The red team pull to the right with 800 N. 
         800 N ― → 800 N 
  a. What is the resultant force on the rope? 
  b. What will happen to the rope? 

5. A box is still on the floor. A green man pushed to the left with 50 N. A 
purple man pushes to the right with 20 N. 

         50 N ̶―  → 20 N 

  a. What is the size and direction of the resultant force? 
  b. What will happen to the box? 

6. A spring obeys Hooke’s Law. A force of 10 N is pulling the spring and it 
extends by 4 cm. The force is then doubled to 20 N. What will be the 
extension of the spring now? 

7. A builder is trying to undo a nut with a spanner but it won’t come 
loose. State two ways she could increase the moment caused by the 
spanner to get the nut undone. 

8. Calculate the moment caused by applying a force of 8N to the end of a 
lever that is 2m long. Show your working! 
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Key information to learn: 

  
• Forces can affect an object in three ways: 

1. Change their speed   2. Change their direction   3. Change their shape 

• Forces are measured using a Newton meter. This is a Newton meter →  

• Forces are represented by arrows. The length of the arrow tells you about the size of the 
force. Longer arrow = bigger force. Forces also have a direction. 

• The resultant force tells you what will happen to an object: 
- balanced forces = no resultant force → no acceleration 
- unbalanced forces = resultant force → object accelerates in direction of force 

• The size of the force and the acceleration are linked by Newton’s 2nd Law: 
Force = mass x acceleration 

 

Diagram 
Resultant Force 
(size AND direction) 

Effect on the motion of the 
box? 

 

Forces in same direction: add them. 
Resultant = 4 + 4 = 8N to the right 

Resultant force right → box 
accelerates to the right 

   

 

Forces in opposite direction: take 
them away. 
Resultant = 6 - 6 = 0 N (no resultant) 

No resultant force → no 
acceleration. 
The box stays still. 

   

 

Forces in opposite direction: take 
them away. 
Resultant = 7 - 5 = 2 N to the right 
(the biggest force wins) 

Resultant force right → box 
accelerates to the right 

 

 
• Springs obey Hooke’s law. If you apply a force to a spring it extends (gets 

longer). If you double the force, then you will double the extension. We 
say that force and extension are directly proportional. A graph of force vs 
extension will be a straight line. 
 

• Levers are rigid beams that can rotate about a pivot point. They are sometimes 
called force multipliers because a small force at one end of the lever can make a big 
force at the other end. The turning effect that a force applied to a lever has is called 
a moment. You can increase the moment of a lever by: 1. Making the lever longer   
or   2. Applying more force to the lever. 

• The equation to calculate the moment of a force: 
moment = force x distance from pivot 

 
Keyword Definition 

accelerate Changing the speed and/or the direction of travel of an object. 

resultant 
A single, imaginary force that would have the same effect as all the forces 
acting on an object combined. 

extension How much longer a spring is when stretched compared to its original length 

Directly proportional 
As one variable doubles, the other variable doubles. If you plot the variables 
on a graph they would make a straight line that goes through the origin. 

moment 
The turning effect that a force if the force makes something rotate about a 
pivot point. 

https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zs3896f#zb92qfr0
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zs3896f#zxwtxbk5
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zhnfp4j#z9w896f4
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zhnfp4j#zmvg3j65
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zv4jdp3
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/z96g3j6


 

Physics Unit 3: Forces and Motion  Page 21 of 25 

Physics Unit 3: Forces and Motion 

 

Key points to learn: 
 

1. The equation used to calculate speed. 
2. How to interpret the shape of a distance vs time graph. 
3. How to use the gradient of a distance vs time graph to calculate speed. 
4. How to draw a distance vs time graph for a given journey. 
5. How to find the relative speed of one object compared to another. 
6. The effect of streamlining on air resistance. 

 

Practice Tasks/Questions 
 

1. Calculate the speed of a bike that travels a distance of 910 m in a time 
of 65 seconds. 

2.  
Which graph shows: 
   a. someone standing still 
   b. someone travelling backwards? 
   c. the person travelling forward the fastest? 

3. Write a step-by-step guide for finding the speed of an object using the 
gradient of a distance vs time graph. 

4. Sketch a distance vs time graph for someone who runs to a bus stop, 
waits for the bus, rides the bus to school, sits still in school then slowly 
walks home. 

5. Calculate the relative speed of the two cars: 

  

6. I was running at 5 mph along a canal when I over-took a barge 
travelling at 3 mph. At what speed did the barge captain observe my 
speed to be relative to him? 
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Key information to learn: 

  
• If the forces acting on an object are unbalanced then the object will accelerate. The 

bigger the resultant force, the bigger the acceleration. The bigger the mass of the 
object, the smaller the acceleration. 

• Speed can be calculated using the equation: 

speed = distance  time 
 

• The speed that one object appears to be travelling at compared to another is called 
relative speed. To calculate relative speed: 
Objects moving in the same direction: fastest speed – slowest speed 
Objects moving in opposite directions: speed of object 1 + speed of object 2 
 

• The shape of a distance vs time graph can tell you about the journey: 
 

 
 

• The gradient of a distance vs time graph can be used to find the speed of an object. 

 
 

• Drag is the force which acts against the movement on an object when it moves 
through a fluid (a liquid or gas). The faster the object moves the more drag it 
experiences. When the fluid is air, drag is usually described as air resistance. 

• The effects of air resistance can be reduced by streamlining the object.

https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zhnfp4j#zmvg3j65
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zw9qwnb#zdk7jsg1
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/zw9qwnb#z2fcg7h6
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/z2b6m39#z67rbqt1
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/z6s4r2p#zjgjdp34
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Physics Unit 4: Space 

 
Key points to learn: 
 

1. Know the major bodies in the solar system.  
2. Know what is meant by the term galaxy and why 

distances are measures in light years.  
3. Explain how day and night happens, and how what we 

see in the sky changes.  
4. Explain how the Earth’s tilt causes the seasons. 
5. Know the difference between mass and weight.  
6. Be able to calculate weight from mass and gravity.  

 
Practice Tasks/Questions 
 

1. List the planets in our solar system in order from the sun.  
2. Describe the differences between planets, asteroids and comets. 
3. Define a galaxy. 
4. Define a light year.  
5. What does the Earth do on its axis to make day and night happen? 
6. Explain how day and night happens.  
7. How long does it take for the earth to orbit the sun? 
8. What angle is the Earth’s axis titled to? 
9. What is the imaginary line called that splits the norther and southern 

hemispheres? 
10. Explain how seasons occur.  
11. What is the difference between mass and weight? 
12. What is the unit for mass? 
13. What is the unit for weight? 
14. Ethel has a mass of 68 kg. She is stood on The Moon, which has a 

gravitational field strength of 1.6 m/s2. What is her weight? 
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Key information to learn: 

 

Solar Bodies 
The planets in order from the Sun are Mercury, Venus, Earth, 
Mars, Jupiter, Saturn, Uranus and Neptune.  
 
Planets orbit stars and can be made of solid or gaseous 
material. Planets are massive enough to become rounded in 
shape (due to their own gravity pulling on them). 
 
Asteroids are rocky objects which orbit the Sun. Most 
asteroids are found in the asteroid belt, between the orbits 
of Mars and Jupiter. 
Comets are icy objects that are usually found in the outer 
solar system. Comets produce long tails if they pass close to 
the Sun, which can look quite spectacular from Earth. 

Galaxies and light years 
 

A galaxy is a collection of millions or billions of stars, 
together with gas and dust, held together by gravitational 
attraction. 
 

The light year 
A light year is a unit used to measure distance, not time. One 
light year is the distance travelled by light in one year. Light 
travels very quickly at around 300,000,000 metres per second 
(m/s). There are approximately 31,540,000 seconds in the 
average year. We can combine this data with the formula 
connecting speed, distance and time to work out how far one 
light year is in metres. One light year is equal to approximately 
9.46 trillion kilometres (9.46 quadrillion metres). 
 
This unit is used for astronomical measurements, such as the 
distance to a star, the diameter of a galaxy and the distance 
between galaxies. 

Links 
1.https://www.bbc.co.uk/bitesize/topics/z8c9q6f/articles/zxyw7yc 2.https://www.bbc.co.uk/bitesize/topics/z8c9q6f/articles/zrwybqt 
3.https://www.bbc.co.uk/bitesize/topics/z8c9q6f/articles/zktckty 4.https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/z6xjdp3 
 

Day and night 
As Earth orbits the Sun, it rotates on its axis . Each rotation of 
Earth on its axis takes 24 hours. This period of time is called a 
day. 
As Earth rotates on its axis, the side of Earth facing towards 
the Sun is lit by the Sun. People living on this side of the 
Earth experience day. 
The opposite side of Earth at this point is facing away from 
the Sun and people living on this side experience night. 

Seasons 
Earth takes approximately 365 days to orbit once around the 
Sun. This length of time is called a year. As Earth moves through 
its orbit around the Sun, different parts of the planet are tilted 
towards or away from the Sun, because of the tilt in Earth’s axis. 
It is the Earth's tilt that causes the seasons: spring, summer, 
autumn and winter. 
 
 
 
 
 
 
 
 
 
 
 
 
In summer, daytime is longer than night-time and there are more 
hours of daylight. The Sun’s rays are also more concentrated. 
 

Weight and mass 
Mass is a measure of the amount of matter an object is made 
out of. Mass is measured in kilograms (kg). Very small masses 
are sometimes measured in grams (g). There are 1000 g in one 
kg. Weight is the force that acts on mass due to gravity and is 
therefore measured in newtons (N). 
 
Weight (N) = Mass (kg) x Gravitational field strength (N/kg) 

https://www.bbc.co.uk/bitesize/topics/z8c9q6f/articles/zxyw7yc
https://www.bbc.co.uk/bitesize/topics/z8c9q6f/articles/zrwybqt
https://www.bbc.co.uk/bitesize/topics/z8c9q6f/articles/zktckty
https://www.bbc.co.uk/bitesize/topics/z4brd2p/articles/z6xjdp3
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