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What are the characteristic processes of life? Movement, respiration, sensitivity, nutrition, 
excretion, reproduction, growth 

What are all living and previously living organisms 
made of? 

Cells 

What is respiration? A cellular process that releases energy from food 
and oxygen 

How do molecules move through cytoplasm? Diffusion 

Place the following in size order- molecule, cell and 
atom 

Atom- molecule- cell 

How can we describe the cell membrane? As a semi-permeable membrane (some molecule 
are able to diffuse through it) 

What are the key features of diffusion?  All particles are in constant motion 

 Diffusion involves the movement of particles 

 It results from the random motion/collision 
of particles  

What happens when a gas reaches equilibrium?  The particles continue to move but the net 
movement results in an equal amount of particles 
on each side of the membrane 

What is the relationship between surface area of a 
membrane and the rate of diffusion? 

As surface area increases the rate of diffusion 
increases too.  

How are the alveoli adapted to maximise rates of 
diffusion? 

Alveoli are adapted to provide a very large surface 
area for diffusion 

Label the structure of the respiratory system  
 
 

 
What is the composition of inhaled air?  

78% nitrogen, 21% oxygen, 0.04% carbon dioxide 
(as well as water vapour, other gases and 
particulates) 
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What is the composition of exhaled air? 78% nitrogen, 17% oxygen, 4% carbon dioxide  
 

How do we breathe in (ventilate)? Our diaphragm is pulled down, anad the ribs are 
lifted up increasing the volume of the chest cavity. 
Air moves in to equalise the pressure. 

How do we breathe out? The muscles pulling on the diaphragm relax and this 
rises up, the ribs move in and the volume of the 
chest cavity decreases. Air moves out to balance the 
pressure. 

What is the vital lung capacity? The maximum amount of air you can breathe in and 
out 
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Keywords Definition 

Air 
 
Oxygen 
 
 
 
Carbon dioxide 
 
 
Waste 
 
 
Energy  
 
 
Respiration 
 
 
Nutrition 
 
 
breathing 

the mixture of gases that surrounds the earth and that we 
breathe 
 
a chemical element that is a gas with no smell or colour. 
Oxygen forms a large part of the air on earth, and is needed 
by animals and plants to live 
 
the gas formed when carbon is burned, or when people or 
animals breathe out 
 
unwanted matter or material of any type, especially what is 
left after useful substances or parts have been removed 
 
the power from something such as electricity or oil that can 
do work, such as providing light and heat 
 
a chemical reaction that occurs in all living cells to release 
energy from food 
 
the process by which the body takes in and uses food, esp. 
food that it needs to stay healthy, or the scientific study of 
this process 
 
› the act or process of taking air into your lungs and releasing 
it 
 

Diffusion 
 
 
 
 
Surface area 
 
Concentration 
 
 
Particle 
 
Cell membrane 
 
Equilibrium  
 

(of gases and liquids) the process of spreading into a 
surrounding substance 
Diffusion is also the method by which substances pass in and 
out of cells through their membrane  
 
 
the area of a surface or of all of the outer surfaces of 
something 
 
the exact amount of one particular substance that is found in 
another substance 
 
A particle is any of the smallest pieces of matter that make up 
atoms or the parts of atoms 
 
the semipermeable membrane surrounding the cytoplasm of 

 
Net movement  
 

a cell 
 
In general, equilibrium pertains to the condition of achieving 
balanced thereby resulting in a stable system 
 
In terms of biology, net movement would describe something 
like a cell, organism, or ecosystem, and it would evaluate 
things moving in (positive) and out (negative) of that system. 
 

  

Respiratory 
 
 
Lungs 
 
 
 
Trachea 
 
 
Bronchus 
 
 
 
Bronchioles 
 
 
Alveoli  
 
 
 
Pressure 
 
 
Surface area 
 
 

of or relating to breathing 
 
either of the two organs in the chest with which people and 
some animals breathe: 
 
 
the tube that carries air from your throat to your lungs 
 
one of the two tubes that branch from the trachea (= tube 
that carries air from the throat to the lungs) and carry air into 
the lungs 
 
 
 
in the lungs, one of the very small tubes that branch out from 
the bronchi and connect to the alveoli 
 
(plural of alveolus) one of the many very small air bags in the 
lungs, with thin walls that allow oxygen to enter the blood 
 
 
the force that a liquid or gas produces when it presses against 
an area: 
 
the area of a surface or of all of the outer surfaces of 
something 
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Bank of Starter Activities: (These are in no particular order: Your teacher may ask you to complete one at 

the start of the lesson) 

Activity 1: 

 

 

Activity 2: 

 

Activity 3: 
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Activity 4: 

 

Activity 5: 
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Concept 1: Why do we Breathe? 

We are learning how we decide if something is living and what living things need to stay alive 

 

Click on this QR code and read it and watch the video clip. It will help you decide about living and non-

living things. 

Is it alive? 

1 Some things are living. Some things are dead. Some things have never been alive. 

 

a human 

 

a dog 

 

a brick 

 

   

 

a roast chicken 

 

a Venus flytrap 

 

a car 

 

Answer the questions for each picture. 

i What does the picture show? 

A a living thing 

  
B a thing that was once alive but is now dead 

  
C a thing that has never been alive 

  
D I can’t decide 

 

ii How did you decide? 
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2. Some things are living. Some things are dead. Some things have never been alive. 

 

a doll 

 

a tree 

 

a wooden chair 

 

   

 

a stick insect 

 

bread 

 

fire 

 

Answer the questions for each picture. 

i What does the picture show? 

A a living thing 

  
B a thing that was once alive but is now dead 

  
C a thing that has never been alive 

  
D I can’t decide 

 

ii How did you decide whether it is living, dead or has never been alive? 
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Life Detectives: Talk about the specimen you have been given. 

 

What would it do if it was alive? 

 

 

 

What would you expect to see if it did those things? 

 

 

 

How would you collect evidence? 

 

 

 

 

Key Learning Point:  

We can use the characteristic processes of life (MRS NERG) to make simple 

choices about whether things are living or not 
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Alien invasion! 

 

 

 

 

Imagine that an alien spaceship is firing its death rays at Earth! 

 The death rays will destroy everything that is made of cells. 

 Things that are not made of cells will not be affected. 

 

Look at the statements in the table. Some are right and some are wrong. 

Tick one box for each statement. 

Statements 
I am sure 

this is 
right 

I think 
this is 
right 

I think 
this is 
wrong 

I am sure 
this is 
wrong 

1 People will be destroyed.     

2 Brick walls will be destroyed.     

3 Plants will be destroyed.     

4 
Very small organisms will not be 
destroyed. 

    

5 Dead bodies will be destroyed.     

6 Bacteria will be destroyed.     
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Who do you agree with? 

 

Does everyone agree with you? 

 

What is your evidence? 

 

 

 

 

 

 

 

 

 

Key Learning point:  

Living things are made of cells. These cells have require energy and molecules 

and need to get rid of waste 
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Assessment Task:  

Killer robot! 

 

Imagine it’s the year 3000. A killer robot is on the loose! 

The police want to destroy it. 

The police in the year 3000 are not allowed to kill any living thing.  

Your job is to decide whether the robot is a living thing. 

 

To do 

Fill in the table of evidence about the robot. 

Feature of living things 
Can a robot do 

this? 
Evidence for your answer 

They grow   

They reproduce   

They can respond   

They can move   

They need food   

They get energy from 
food 

  

They get rid of waste   

 

Is the robot a living thing? Write your conclusion in the box below. 

 

The robot is ………………………………………………………………………………………………… 
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Concept 2: Diffusion 

We are learning what is meant by diffusion and how surface area can change the rate of diffusion 

 

Click on the QR code to go to the BBC bitesize site. Read the first page and then navigate on to read the 

rest- but especially pages 1, 4 & 8. 

Starter: Cytoplasm – a particle model 

The cytoplasm in a cell is made up of particles. 

Imagine you could see the particles. 

Which diagram and description best matches what you would see? 

 

A B 

  

Particles not moving Particles not moving 
  

C D 

  

Particles moving freely Particles moving freely 
  

 

The cytoplasm in cells is a liquid. This means that the particles that form it are able to move freely past 

each other.  
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Deodorant 

 

The teacher sprays deodorant at the front of the classroom. 

 

At first, only the people at the front of the classroom can smell it. 

After a while, people at the front and the back of the classroom can smell it. 

 

 

Part 1 

Look at the statements in the table. Some are right and some are wrong. 

Tick one box for each statement. 

 

Statements 
I am sure 

this is 
right 

I think 
this is 
right 

I think 
this is 
wrong 

I am sure 
this is 
wrong 

1 
The deodorant moves across the 
classroom because of the wind. 

    

2 
The deodorant reacts with the air, 
making it smell nice. 

    

3 
The deodorant splits into little bits 
and mixes with the air. 

    

4 
The deodorant molecules move 
through the air by diffusion. 

    

5 
The deodorant molecules need to 
spread out so they have more 
space. 

    

  

DEODORANT 
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Deodorant 

 

The teacher sprays deodorant at the front of the classroom. 

At first, only the people at the front of the classroom can smell it. 

After a while, people at the front and the back of the classroom can smell it. 

Part 2 

Look at the statements in the table. Some are right and some are wrong. 

Tick one box for each statement. 

Statements 
I am 

sure this 
is right 

I think 
this is 
right 

I think 
this is 
wrong 

I am 
sure this 
is wrong 

1 
The deodorant molecules move in one 
direction, from the front of the 
classroom to the back. 

    

2 
The deodorant molecules collide with 
each other and molecules in the air. 

    

3 
The deodorant molecules are most 
concentrated when they first come out 
of the spray can. 

    

4 

There is net movement of deodorant 
molecules from an area of low 
concentration to an area of high 
concentration. 

    

5 
The deodorant molecules stop moving 
when they have spread out. 

    

 

 

 

 

 

 

 

 

 

DEODORANT 
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PEOE – Dye in water 

Your teacher is going to add some coloured dye to a beaker of water. 

It will not be stirred. 

Predict 

What will happen to the dye and the water during the rest of the lesson? 

 

 

Explain 

Explain why you think this will happen. 

 

 

 

Your teacher will now add the coloured dye to the beaker of water. 

Observe 

Watch what happens to the dye and the water during the rest of the lesson. 

 

 

Explain 

Was your prediction correct? 

 

 

 

If not, how would you explain what you observed? 
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Diffusion in Living things 

Root hair cell 

The diagrams show two cells from the outside surface of a plant’s root. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Which cell would be better at absorbing substances from the soil? 

A Cell A would be better. 

B Cell B would be better. 

C They would be equally as good. 

 

2. How would you explain your answer to question 1? 

A They are both touching the soil. 

B It reaches further into the soil. 

C It has a larger area of membrane for diffusion. 

D It has a flatter area of membrane for diffusion. 

 

Key Point: Diffusion happens in living things. Particles move across membranes from areas of high 

concentration to areas of low concentration 

cell A 

cell B 

soil 
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Investigating how surface area affects the rate of diffusion 
Aim 
To find out how surface area affects how quickly substances can diffuse to the centre of a cube. 
 
You will need 

● beaker of water 
● potato cubes 
● paper towel 
● cutting board 
● beaker of iodine solution 
● ruler 
● forceps 
● gloves 
● stop clock 
● knife 
● eye protection 

 

Safety 
● Iodine solution stains skin and clothes. 
Wear eye protection and gloves. 
● Be careful with knives. 
● Do not eat anything in the lab. 

 
 
A Measure the length, in millimetres, of one side of the first potato cube. Record the lengths. 
 
B) Take the second cube and cut into 8 equal pieces. Measure the length, in millimetres, of one side of one 
of the potato cubes. Record the lengths 

 
C Carefully use the forceps to pick up each cube and lower it gently into the beaker of iodine solution. 
 
D Time 15 minutes. 
 
E Use the forceps to remove the cubes from the iodine solution in the same order that you put them into 
the iodine. Lower each one gently into the water. 
 
F Once all your cubes are in the water, take them out again. 
 
G Blot the cubes with the paper towel to dry them. 
 
G Cut each cube in half and look at the distance that the colour has spread from the middle of one surface 
towards the centre of the cube. 
 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiZg7OR76riAhVGrxoKHQi-DsAQjRx6BAgBEAU&url=https://pwntestprep.com/wp/2015/05/a-cube-with-edge-of-length-4-is-divided-into-8-identical-cubes-how-much-greater-is-the-combined-surface-area/&psig=AOvVaw12WFDSJ86qlAdQDFYYYHjt&ust=1558467780671302
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For a cube, the length of one side is the same as its width and height. 
The length of the cube side can be used to work out: 
● the shortest distance to the centre of the cube (is half the length) 
● the surface area of one side of the cube (is length × width 
● the surface area of the whole cube (is 6 × (length × width)) 

 
Complete the results table: 
Table 1: 

Length of cube side 
(mm) 

Surface area of one face 
of the cube (mm2) 

Surface area of whole 
cube (mm2) 

Proportion of cube filled 
with iodine (could sketch 
the cross section here) 

40 
 
 
 

   

 
Table 2: 

Length of cube 
sides(mm) 

Surface area of 
one face of the 
cube (mm2) 

Surface area of 
whole 
cube(mm2) 

Number of 
cubes 

Total surface 
area 
 (mm2) 

Proportion 
of cube filled 
with iodine 

20 
 
 
 

  8   

 
Considering your results/conclusions 
 
 Cross out the incorrect words in the brackets in the following. 
 
When we cut the large cube of potato into 8 pieces we (increased/decreased) the surface area of the piece 

of potato. In the smaller cubes the iodine had reached (further/ less far) towards the centre. 

More particles of iodine were able to diffuse into the potato pieces with the (larger/smaller) surface area.  

  



22 
 

Assessment Questions: 

• How would you describe the movement of particles in a gas?  

 

• Can you list three features of a particle in a gas?  

 

• What will happen to the particles in a dye when added to a liquid?  

 

• Why does smell move?  

 

• What examples can you give of diffusion?  

 

• What evidence can you give to show that diffusion takes place?  

 

• Can you make a distinction between the particles in a liquid and a gas?  

 

• Once a substance is uniformly distributed, can you describe the motion of the particles?  

 

• Diffusion can happen across a membrane. Can you predict how changing the surface area would 

affect the rate of diffusion?  

 

 
 
 
 

  



23 
 

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

______________________________________________________________________ 

  



24 
 

Concept 3: The Gas Exchange system  

Key Concepts : Describe the organs found in the gas exchange system 

Label the organs in the gas exchange system:  Describe the mechanism of breathing to move air into and 

out of the lungs:  Explain how the alveoli are adapted to their function  

 

This QR code will take you to a page about the human respiratory system. Read that page and then 

navigate onto the next one too. 

The human gas exchange system  

 

The boxes below contain the names of some structures in the human body. 

Put a tick next to each structure that is part of the human gas exchange system. 

Then draw straight lines to join each structure you have ticked to its function. 

One has been done for you. 

Structure  Function 

Lungs  To allow air to travel from the lungs 

to the heart. 

   

Heart  To allow air to travel from the nose 

and mouth to the bronchi. 

   

Trachea    To allow air to travel from the 

trachea to the heart. 

   

Stomach  To allow air to travel from the 

trachea to the lungs. 

   

Bronchi  To absorb oxygen from air and 

release carbon dioxide from the 

blood.    

  To absorb carbon dioxide from air 

and release oxygen from the blood. 
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The human gas exchange system 

 

Task: What’s in the air? 

 

1. What is in the air we breathe in? 

A Just oxygen. 

B Just carbon dioxide. 

C A mixture of oxygen and carbon dioxide. 

D A mixture of oxygen, carbon dioxide and other gasses. 

2. How would you explain your answer to question 1? 

A That is what the body needs. 

B Air is not a substance, it is a mixture. 

C Air and oxygen are the same thing. 

D We breathe in oxygen and breathe out carbon dioxide. 
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What’s in the air? 

3. What is in the air we breathe out? 

A Just oxygen. 

B Just carbon dioxide. 

C A mixture of oxygen and carbon dioxide. 

D A mixture of oxygen, carbon dioxide and other gasses. 

 

4. How would you explain your answer to question 3? 

A That is what the body gets rid of. 

B We breathe in oxygen and breathe out carbon dioxide. 

C It is a waste product. 

D Not all of the oxygen from the air we breathed in has been absorbed by the 
body. 

 

5. How do the gases in the air we breathe out compare to the air we breathe in? 

A The amount of oxygen has decreased. 

B The amount of carbon dioxide has increased. 

C The amount of oxygen has decreased and the amount of carbon dioxide has 
increased. 

D They are present in exactly the same amounts. 

6. How would you explain your answer to question 5? 

A Some of the oxygen has been absorbed into our blood. 

B Some carbon dioxide has been released from our blood. 

C Some of the oxygen has been absorbed into our blood and some carbon 
dioxide has been released from our blood. 

D Only energy has been taken out of the air. 
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Investigation:  Flames 

 

 

 

 

 

 

 

 

 

Your teacher is going to place lit candles into two jars of air. 

One jar contains air from the room. The other jar contains exhaled air (air that has been breathed out by a 

person). 

 

Predict 

What will happen to the candle in each jar?  

 

Explain 

Explain why you think this will happen. 

 

 

 

 

Your teacher will now place the candles in the jars. 

Observe 

Watch what happens to the candles in the jars. 

 

 

Explain 

Was your prediction correct? 

air from 

the room 

exhaled 

air 
jar 

candle 

sand 
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If not, how would you explain what you observed? 

 

 

Human Gas Exchange System 

 

 

 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiovofy9YviAhUHRBoKHSI6DH4QjRx6BAgBEAU&url=https://healthiack.com/encyclopedia/respiratory-system-diagram-unlabeled&psig=AOvVaw37cac_J1PCepApCf6mDgul&ust=1557404455634214
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Draw a flow diagram to show the path breath takes: 
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 The maximum amount of air you can breathe in and out is your vital lung capacity. Everybody’s vital 
lung capacity is different depending on factors such as their age and fitness levels. 

 When you breathe in and out, the air pressure inside our lungs changes, allowing oxygen to enter or 
carbon dioxide to leave. 

 The larger your lung capacity the more oxygen can be breathed in and transported around the body. 

 

Scan this to see the lung capacity experiment 

 

Alveoli and Gas exchange 

 

 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjN-4jR0IziAhWKxIUKHTRUBdoQjRx6BAgBEAU&url=https://www.youtube.com/watch?v=RYMX8aygwc0&psig=AOvVaw396x3ZwQzdhTP1ZRn6HaQW&ust=1557428801264800
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj1gdLv8YviAhVSzRoKHdwPDycQjRx6BAgBEAU&url=http://www.calvertonpractice.co.uk/health-information/?arturi=aHR0cDovL2FwaS5wYXRpZW50LmNvLnVrL2NvbnRlbnQvcGlsL3RoZS1sdW5ncy1hbmQtcmVzcGlyYXRvcnktdHJhY3Q/YXBpa2V5PTFkN2I4NWVhLTAyMWYtNDEyM2FiNTA=&psig=AOvVaw0sMXlbivEuCh5sKc_mrDxX&ust=1557403347945248
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Question Bank 

Q1.   (a)     Jasmine was trying to find out how much air she breathed out 
in one breath. 
She poured water into a bell-jar and placed it upside down in a trough of 
water. 
The bell-jar had a scale marked in cm3. 

before Jasmine breathed into the bell-jar 

  

after Jasmine breathed into the bell-jar 

  

(i)      How much air did Jasmine breathe out? 

............................................... cm3 

 (ii)     Air contains carbon dioxide, nitrogen, noble gases, 
oxygen and water vapour. 

         Give three differences between the composition of 
the air Jasmine breathed in and the air she 
breathed out. 

Compared to the air she breathed in, the air she 
breathed out contained: 

1. .......................................................................... 

2. .......................................................................... 

3. .......................................................................... 

 (b)     In the diagram below, tube A connects the lungs to the 
mouth. Part B is a part of the lung where gas exchange 
takes place. 

(i)      On the diagram, write the names of tube A and part 
B. 
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 (ii)     In the wall of tube A there are 'rings' of a stiff 
material called cartilage. Suggest one function of 
the 'rings' of cartilage. 

................................................................................... 

................................................................................... 

Q2. People who have emphysema have damaged air sacs in their lungs. 
The diagrams show a section through a normal air sac and a section 
through a damaged air sac.  

  

(a)     Gas exchange takes place at the inside surface of the air 
sac when a person breathes. 

(i)      Which two gases are exchanged at this surface of 
the air sac? 

................................................ and 

................................................... 

 (ii)     The amount of gas exchanged is smaller in a 
damaged air sac. 
Explain why. 

................................................................................... 

................................................................................... 

 (b)     The list shows four substances present in cigarette 
smoke. 

carbon particles      carbon monoxide      nicotine      tar 

          Choose from the list the substance which: 

(i)      causes addiction to smoking cigarettes; 

................................................................................... 

................................................................................... 

 (iii)     is carried instead of oxygen in the red blood cells. 

................................................................................... 
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Q3. 

The drawing below shows the human rib cage. 

  

(a)     The rib cage protects organs in the chest. 

          Give the names of two organs in the chest. 

1. ................................................................ 

2. ................................................................ 

 (b)     The ribs are attached to the breast bone by cartilage 
which bends easily. 
This lets the space in the chest get bigger. 

          Why is it important that the space can get bigger? 

............................................................................................. 

............................................................................................. 

 (c)     The drawings below show parts of three different organ 
systems. 

          Draw a line from each organ system to its function. 
Draw only three lines. 
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Core Knowledge 1 

What is the composition of 
exhaled air? 

 

What is the vital lung capacity? 

 

Why can arterial cuts be more 
serious than venous ones? 

 

What are the key features of 
diffusion? 

 

How are the alveoli adapted to 
maximise rates of diffusion? 

 

 

Core Knowledge 2 

What are all living and previously 
living organisms made of? 

 

Place the following in size order- 
molecule, cell and atom 

 

What happens when a gas reaches 
equilibrium? 

 

Label the structure of the 
respiratory system  

 

 

How do we breathe in (ventilate)? 
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