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The human body is made up of a number of organ systems, each with their own function but working 
together to ensure the survival of the organism as a whole. Each organ system is made up of 
different organs, which are specialised for their function. The body and organ systems can be affected 
by a number of factors including drugs and diseases, which may affect different organs in the body.  
 
In this unit you will be learning about the process of gas exchange and its importance for the 
human body. You will also be learning about the digestive system and the enzymes that are 
involved, as well as the theory behind diet and nutrition.  
 

Animal cells contain a nucleus, cytoplasm, cell membrane and mitochondria.  
Plant cells contain these organelles plus a cell wall, a vacuole and chloroplasts.  
Specialised cells have a structure that is suited to their function. 
Similar cells work together for the same function to make up tissue, different tissues make up an organ 
and different organs make up an organ system.  
Unicellular organisms consist of one cell only, multicellular organisms are made up of any number of 
cells. 
A balanced diet means that a person gets the right amount of each food group.  
Malnutrition can result in health consequences, including starvation and obesity.  
 
 
 
 
 

Bodies are systems 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. Which organelle controls the movement of substances in and out of cells 
£ A. Nucleus 
£ B. Cell membrane 
£ C. Cell wall 

 
 
 

2. Which is the best description of a tissue? 
£ A. Organs working together for the same function 
£ B. Something that cells are made from 
£ C. A group of the same cells working together for the same function 

 
 
 

3. Which is an example of an organ system? 
£ A. The heart 
£ B. The circulatory system 
£ C. Heart muscle tissue and blood vessels  

 
 
 

4. Which is the correct order from smallest to largest? 
£ A. Muscle cell, heart muscle tissue, heart, circulatory system 
£ B. Heart muscle tissue, heart, muscle cell, circulatory system 
£ C. Muscle cell, heart, heart muscle tissue, circulatory system 

 
 
 

5. Which is the correct definition of diffusion? 
£ A. Movement of particles from a high concentration to a lower concentration 
£ B. Movement of particles from a low concentration to a higher concentration 
£ C. Movement of all particles in liquids and gases 

 
 
 
 



 
 
 
 

6. Which best explains why diffusion doesn’t take place in solids? 
£ A. Particles in a solid are too big 
£ B. Particles in a solid cannot move freely 
£ C. Diffusion does take place in solids, just much more slowly  

 
 
 

7. Which best explains the role of the placenta? 
£ A. To join the foetus to the mother 
£ B. To allow substances to pass between the mother’s blood and the foetus’ 

blood 
£ C. To allow substances to pass from the blood of the mother to the foetus 

 
 
 

8. What is the likely function of a cell if it has a very large surface area? 
£ A. It needs to move around 
£ B. It must be unicellular 
£ C. It needs things to pass in and out of the cell membrane 

 
 
 

9. What is the function of root hair cells in plants? 
£ A. To produce water for the plant 
£ B. To produce food for the plant 
£ C. To absorb water and nutrients for the plant 

 
 
 

10. Which best explains why plants need sunlight? 
£ A. Plants cannot grow in the dark 
£ B. To allow them to carry out photosynthesis 
£ C. To help them absorb enough water 

 

 

 

 

  



 
Question Answer What to do next (Fix-It task) 

1 B If you answered A or C you need to review the functions of each of the 
organelles. State the function of each organelle that is found in both 
plant and animal cells.     

2 C If you answered A or B you need to review the difference between cells, 
tissues, organs and organ systems. Explain the difference between a 
cell, a tissue and an organ.     

3 B If you answered A or C you need to review the difference between 
tissues, organs and organ systems. Give an example of another organ 
system, the organs it is made up of an example of tissue that makes up 
one of the organs.   

4 A If you answered B or C you need to review the organisation of cells into 
organ systems. State the levels of organisation of the nervous system 
from the neuron up to the nervous system as a whole.   

5 A If you answered B or C you need to review the meaning of diffusion. 
State the definition and give an example of where it can happen.   

6 B If you answered A or C you need to review the process of diffusion. Use 
particle model diagrams to explain why diffusion can happen in liquids 
and gases but not in solids.   

7 B If you answered A or C you need to review the function of the placenta. 
Give examples of substances that pass from the mother’s blood to the 
foetus’ blood and substances that pass from the foetus’ blood to the 
mother’s blood. 

8 C If you answered A or B you need to review the link between structure 
and function. Describe the structure of neurons (nerve cells) and 
explain how this makes them well-suited for their function.   

9 C If you answered A or B you need to review the function of root hair cells 
and the resources that plants compete for. State the name of the 
process that plants need water for.  

10 B If you answered A or C you need to review the idea of photosynthesis. 
State the resources that plants need to carry out photosynthesis and 
describe how they obtain these resources.    

 

 
 
 
 
 
 

Great job! Now you’re ready to start learning about tissues and organs! 



B2.1 Tissues and Organs    Knowledge Organiser  
 

Gas Exchange and Breathing 

 
 

 
1. Oxygen enters the body through the nose 

and mouth. It then travels down the 
windpipe (trachea), through a bronchus 
then a bronchiole into an alveolus and 
diffuses into the blood  

2. Gas exchange is the transfer of gases 
between an organism and its 
environment 

3. In gas exchange, oxygen and carbon 
dioxide move between alveoli and the 
blood.  

4. Breathing occurs through the action of 
muscles in the ribcage and diaphragm. 

5. The amount of oxygen required by body 
cells determines the rate of breathing. 

6. Exercise, smoking and asthma can all 
affect the gas exchange system. 

7. Parts of the gas exchange system are 
adapted to their function. 

8. Changes in volume and pressure inside 
the chest move gases in and out of the 
lungs. 

9. The respiratory system is made of the 
organs involved in gas exchange. 

 
The Skeletal System 
10. The skeleton is made up of bones. It has 4 

important functions- support for the body,  
11. protect the organs, allow movement and 

make blood cells  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

12. The skeleton and muscles interact to allow 
movement.  

13. The function of muscles is to allow 
movement by contracting (squeezing and 
shortening) 

14. Antagonistic muscles work in pairs. 
15. An example of antagonistic muscles is 

biceps and triceps. 
16. Red and white blood cells are produced 

in the bone marrow. 
17. Joints occur where two or more bones join 

together. 
 
 
 
 
 
 
 
18. Cartilage in joints prevents bones rubbing 

together. 
19. An organ is made up of different tissues 

that work together to perform a certain 
function. 

 
Diet and Nutrition 
20. The contents of a healthy human diet 

include carbohydrates, lipids (fats and 
oils), protein, vitamins, minerals, dietary 
fibre and water. 

21. Imbalances in the diet can result in health 
consequences, including obesity, 
starvation and deficiency diseases. 

22. A lack of Vitamin D can cause a disease 
called rickets. This is an example of a 
deficiency disease. 

23. Recreational drugs can affect behaviour, 
health and life processes. 
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Plant Nutrition 
24. Plants can be damaged by a range of 

deficiency conditions. 
25. Plants need nitrates to make proteins (for 

growth). 
26. Plants get nitrates from the soil, through 

their roots. 
27. Plants need magnesium to make 

chlorophyll. 
28. If plants do not get enough magnesium 

they develop a condition called chlorosis, 
where they don’t have enough 
chlorophyll to make their own food. 

29. Plants obtain the magnesium they need 
from the soil using their roots. 

 
The Digestive System 

 

30. Food passes from the mouth to the 
oesophagus, stomach, small intestine, 
large intestine, rectum and out of the 
body via the anus. 

31. Bile is made in the liver and stored in the 
gall bladder. 

32. Bile is alkaline and neutralises the acid in 
food from the stomach. 

33. Bile breaks up fat into smaller droplets. 
34. The small intestine is where nutrients are 

absorbed from food into the blood. 
35. The small intestine is adapted to its 

function because a) it has many villi 
which increases the surface area, to 
increase the movement of nutrient 
molecules into the blood, b) it is very long 
which increases its surface area, c) it has 

a good blood supply which allows nutrient 
molecules to be absorbed into the blood. 

36. Physical digestion is the physical cutting, 
squashing and churning of food in the 
digestive system, e.g. by the teeth or in 
the stomach. 

37. Chemical digestion is when enzymes and 
other chemicals are used to speed up 
reactions in the digestive system. 

38. Enzymes speed up chemical reactions in 
the body.  

39. Digestive enzymes break down large 
nutrient molecules into smaller molecules 
that can be absorbed by the blood and 
used by cells. 

40. Carbohydrases such as amylase break 
down carbohydrates into simple sugars. 

41. Lipases break down lipids (fats) into 
glycerol and fatty acids. 

42. Proteases break down proteins into amino 
acids. 

43. The lock and key theory explains how 
enzymes work by having an active site 
that is a specific shape to the substrate it 
joins to. 

 

 

 

 
 

44. Digestive enzymes have an optimum 
temperature of 37ºC (body temperature).  

45. Digestive enzymes have an optimum pH 
(e.g. for pepsin the stomach, the optimum 
pH is 1-3) 

 

 
46. Temperatures higher than 37ºC or 

extremes in pH cause the shape of the 
active site to change so that the enzyme 
does not work anymore. We say that the 
enzyme is denatured.  
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Glossary 
47. Breathing: The movement of air in and out 

of the lungs 
48. Trachea (windpipe): Carries air from the 

mouth and nose to the lungs. 
49. Bronchi: Two tubes that carry air to the 

lungs. 
50. Bronchioles: Small tubes in the lungs 
51. Alveoli: Small air sacs founds at the end of 

each bronchiole. It is a structure inside the 
lungs where gas exchange takes place 
with the blood. 

52. Ribs: Bones which surround the lungs to 
form the ribcage. 

53. Diaphragm: A sheet of muscle found 
underneath the lungs. 

54. Lung volume: Measure of the amount of 
air breathed in or out. 

55. Tendon: Connects the muscle to a bone 
at a joint. 

56. Joint: A part of the skeleton where two 
bones join together. 

57. Cartilage: The strong. Smooth tissue that 
covers the end of bones to prevent them 
rubbing together. 

58. Ligaments: hold bones together at the 
joint. 

59. Bone marrow: Soft tissue found in the 
centre of bones, where blood cells are 
made. 

60. Tissue: A group of cells that are similar and 
work together to perform a certain 
function (or job). 

61. Organ system: A group of different organs 
that work together to perform a certain 
function, e.g. the circulatory system. 

62. Diaphragm: The sheet of muscle that sits 
under the ribcage, used in breathing.  



 

 

 

Keyword Definition 
Trachea  
Bronchi  

Bronchiole  
Alveoli  
Thorax  

Intercostal muscle  
Diaphragm  
Inhalation  
Exhalation  
Diffusion  

Epithelial cell  
Red blood cell  
Respiration  

Salivary glands  
Oesophagus  

Stomach  
Liver  

Gall bladder  
Pancreas  

Small intestine  
Large intestine  

Rectum   
Anus  

Biuret  
Benedict’s solution  

Iodine solution  
Villi  

Microvilli  
Chemical digestion  
Physical digestion  

Soluble  
Enzyme   

Substrate  
Active site  



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Protease  
Amylase  
Lipase  

Optimum  
Denature  



 

 

 

 
 
 
 
 
 
 
 
 

Starter 
 
1. Name the three main parts of an animal cell. 
_______________________________________________________ 
 
2.  A group of cells is known as a tissue. State what a group of tissues is called. 
_______________________________________________________ 
 
3. Name the structure in the body used to breathe. What is this an example of? 
_______________________________________________________ 
 
Foundation: Name the seven life processes. 
_______________________________________________________ 
_______________________________________________________ 
 
Stretch: Do all animals breathe? Justify your answer, using examples.  
_______________________________________________________ 
_______________________________________________________ 
 
 
The breathing system is crucial for the human body as it allows air to move from 
our nose and mouth into and out of the lungs. It is made up of several key parts: 

 
• The trachea is the rigid tube that connects the mouth and nose to the lungs. 

 
• The lungs are the main organ of the breathing system. They are like sponges, 

filled with lots of microscopic air sacs called alveoli. 
•  

The bronchi (sing. bronchus) are rigid tubes that allow air to pass into 
each of the two lungs. These divide into smaller branches called 
bronchioles. 

 

The Breathing 
System 



 

 

 

 
  
 
 
 
 
 
 
 
 
 
 
 

 
What happens when we breathe in? 
 
The intercostal muscles of the ribcage and the diaphragm contract. This causes 
the volume of the chest to increase, so the pressure decreases. This means 
that air rushes into the lungs, from high pressure in the atmosphere, to low 
pressure in the lungs. This is the process of inhalation.  
 
You may also hear the chest area referred to as 
the thorax, which describes the whole area of a 
mammal between the neck and the abdomen.  
 
The opposite process happens when we breathe 
out: 
• Intercostal muscles and diaphragm relax 
• Volume of the chest decreases, so the 

pressure increases 
• Air is pushed out of the lungs from high 

pressure in the lungs to lower pressure in 
the atmosphere 

• This is the process of exhalation. 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 

 
 
 

 
1. Add labels to the diagram of the breathing system: 

2. Complete the passage to describe how air moves through our 
breathing system: 
Air enters our breathing system through the _____________ or ________. 
Air then travels down the ___________, which separates into two branches 
called the ________________. This then separates into smaller branches 
called the ______________. At the end of each branch, are tiny air sacs called 
________________.  

3. Scientists use models to represent processes that are 
difficult to see. One way to model the breathing system is 
using a bell jar.  
What parts of the breathing system does the ‘Y-tube’ 
represent? 
_____________________________________ 
What happens to the volume inside the bell jar when the 
rubber ‘diaphragm is pulled down’? 

_____________________________________ 
__________________________________________ 
__________________________________________ 



 

 

 

Explain, using your knowledge of inhalation, what happens to the balloons when 
the diaphragm is pulled down. 
__________________________________________________ 

__________________________________________________ 
Some scientists say the bell jar model is a bad model for showing how we 
breathe. In what ways is the bell jar model different from the actual breathing 
system? 

__________________________________________________ 
__________________________________________________ 

__________________________________________________ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
  



 

 

 

 
 

 
 

 
1.  The lungs are an example of: 

£ A. Tissue 
£ B. Cells 
£ C. Organ 
£ D. Organ system 

 
2. Which statement best describes what happens when we breathe in? 

£ A. The volume of the thorax increases so the pressure inside the thorax increases, 
meaning that air moves into the lungs 

£ B. The volume of the thorax increases so the pressure inside the thorax decreases, 
meaning that air moves into the lungs 

£ C. The volume of the thorax decreases so the pressure inside the thorax decreases, 
meaning that air moves into the lungs 

 
3. Which of the following is a disadvantage of the bell jar model? 

£ A. The glass jar doesn’t move so doesn’t act in the same way as the ribcage 
£ B. The diaphragm moving shows how the volume of the thorax increases, drawing air into 

the lungs 
£ C. The diaphragm moving shows how the volume of the thorax decreases, drawing air into 

the lungs 

If you answered A 
When we breathe in air moves into the lungs as a result of the pressure inside the lungs being 
lower than the pressure outside the lungs (in the atmosphere). This happens through the 
diaphragm and the intercostal muscles in the ribs contracting, which increases the volume of the 
chest cavity (thorax), therefore decreasing the pressure and causing air to rush in. Volume and 
pressure are inversely related, which means that if volume increases, pressure decreases. If 
pressure were to increase, air would be forced out of the lungs rather than sucked in.  
Describe the processes of inhalation and exhalation, referring to volume of the thorax and 
pressure. 
If you answered B 
When we breathe in air moves into the lungs as a result of the pressure inside the lungs being 
lower than the pressure outside the lungs (in the atmosphere). This happens through the 
diaphragm and the intercostal muscles in the ribs contracting, which increases the volume of the 
chest cavity (thorax), therefore decreasing the pressure and causing air to rush in. The opposite 
process happens during exhalation, where the volume decreases causing the pressure to increase 
and forcing air out of the lungs.  
Explain the importance of inhalation and exhalation to the body. 
If you answered C 
When we breathe in air moves into the lungs as a result of the pressure inside the lungs being 
lower than the pressure outside the lungs (in the atmosphere). This happens through 
the diaphragm and the intercostal muscles in the ribs contracting, which increases the volume of 
the chest cavity (thorax), therefore decreasing the pressure and causing air to rush in. The volume 
is increased because the diaphragm contracts to move downwards and the intercostal muscles 
contract to pull the ribs up and out, which both result in the volume of the thorax increasing. 
Create a table to show the differences between inhalation and exhalation. You should mention 
what happens to the diaphragm, the intercostal muscles, the volume of the thorax and the 
pressure.  



 

 

 

Starter  
 
1. Describe the pathway of air through our breathing system. 

__________________________________________________ 
__________________________________________________ 
 
2. Name the two muscles involved in breathing. 

__________________________________________________ 
 
3. What happens to the volume and pressure in our lungs when we breathe out? 

__________________________________________________ 
__________________________________________________ 

 
Foundation: What is the difference between a tissue and an organ? 
 
Stretch: What is the link between breathing and respiration? 
 
 
Different gases need to diffuse rapidly between the air and our bloodstream, 
including oxygen and carbon dioxide. Diffusion is the movement of particles 
from a high concentration to a low concentration.  
 
The alveoli are the tiny air sacs that make up the majority of the structure of the 
lungs. They have a specialised structure that allows fast and efficient diffusion to 
take place. These adaptations are: 
 
• Alveoli (sing. alveolus) are very thin, made of 

just one layer of epithelial cells (which are 
surface or barrier cells, such as skin cells) 

• There are lots of them and they are spherical in 
shape, meaning that millions can fit in the 
lungs 

• They have an excellent blood supply as they are 
surrounded by lots of capillaries (the smallest 
blood vessels) 

 
 

Gas Exchange 



 

 

 

Match the feature of the alveoli with the explanation: 
 

 
  

 

How are gases exchanged between our lungs and bloodstream? 
 
Oxygen diffuses from a high concentration in the alveolar air to a low 
concentration in the bloodstream. Once in the bloodstream it binds to the red 
blood cells to be transported to all other cells in the body, where it is used in the 
process of respiration to release energy. 
During respiration, carbon dioxide is produced by cells. This carbon dioxide is a 
waste product that the body needs to get rid of, so it travels in the blood and 
diffuses from a high concentration in the bloodstream to a low concentration 
in the alveolar air.  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

Thin 

Good blood supply 

Many spherical 
alveoli 

To provide a large 
surface area for 
exchange of gases 
To create a short 
diffusion pathway for 
gases 
To allow for a fast 
rate of diffusion 



 

 

 

1. Put the statements into the correct order in which they occur (the 
first one has been done for you): 
 

A. We breathe in and the air travels into our alveoli 
 
What comes next? 
 

B. The cells release carbon dioxide which travels in the bloodstream back to the 
lungs 
 

C. The red blood cells carry oxygen to the cells in the body for use in respiration 
 

D. Carbon dioxide diffuses from the bloodstream, into the alveolar air.  
 

E. Oxygen diffuses from the alveolar air, into the bloodstream 
 
 
___A__ à _______ à  _______ à _______ à ________ 
 
 

2. Describe how oxygen moves from the lungs into the blood. (include the word 
diffusion in your answer) 
__________________________________________________
__________________________________________________
__________________________________________________ 
 

3. Explain why the alveoli are thin and surrounded by blood capillaries. 
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________ 
 
 

 
 

 

 
 

 



 

 

 

4. The table below shows the percentage of different gases in inhaled and exhaled 
air. 
 

GAS Percentage of inhaled air 
(%) 

Percentage of exhaled air 
(%) 

Oxygen 21 17 

Carbon 
dioxide 

0.04 
 

Nitrogen 79 79 

Water vapour Small amount Large amount 

 
Using the table: 

a. Calculate the percentage of exhaled air that is carbon dioxide. Show your 
working. 
 
 

b. Describe what happens to the percentage of oxygen. Use the word ‘increases’ 
or ‘decreases’ in your answer. (CHALLENGE: Calculate the percentage it 
changes by). 
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________ 

 
c. Explain why the percentage of oxygen changes. 

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________ 

 
d. Suggest why the percentage of nitrogen doesn’t change.  

__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________ 

 
 



 

 

 

5. During exercise, the volume of gases in the air we breathe out changes. This is 
because our muscle cells need more energy so they respire faster. During 
respiration, oxygen is used up and carbon dioxide is released.  

GAS Volume of gas in 
exhaled air 

(mmHg) 

What happens to the volume of each gas 
(increases/decreases/stays the same) 

Oxygen 116.2 
 

Carbon 
dioxide 

28.5 
 

Nitrogen 568.3 
 

Water 
vapour 

47 
 

 
EXTENSION: Plan an investigation to find out whether exercise increased the 
volume of water vapour in our breath. 
Prediction: 
__________________________________________________ 
__________________________________________________ 
Independent variable: 
__________________________________________________ 
Dependent variable: 
__________________________________________________ 
Control variables: 
__________________________________________________ 

Method: 
__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
__________________________________________________ 

__________________________________________________ 
__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
__________________________________________________ 



 

 

 

 
Extended Response: 
 
Describe the process by which oxygen enters the blood, and by which carbon 
dioxide is removed from the blood.  
__________________________________________________ 
__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
__________________________________________________ 

__________________________________________________ 
__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
__________________________________________________ 

__________________________________________________ 

__________________________________________________ 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 
 

 
1. Which statement best describes how oxygen moves from the lungs into the blood? 

£ A. Oxygen diffuses from a high concentration in the lungs to a low concentration in the 
blood, through the epithelial cells 

£ B. Oxygen diffuses from a low concentration in the lungs to a high concentration in the 
blood, through the epithelial cells 

£ C. Oxygen diffuses from the lungs to the blood, through the epithelial cells, because the 
concentration is the same 

 
2. Which of the statements is a correct example of how alveoli are adapted for efficient 

gas exchange? 
£ A. There are many alveoli where are spherical so they have a good blood supply 
£ B. The walls are one cell thick so there is a short diffusion path between the lungs and blood 
£ C. The alveoli have a good blood supply so they have a large surface area 

 
3. Three students have explained why our breathing rate increases during exercise. 

Who is correct? 
£ A. Martha: “Our cells need more oxygen so that they can respire faster to produce more 

energy”. 
£ B. Zein: “Our cells need more oxygen so that they can respire faster to release more energy”. 
£ C. Bilal: “We need more air so we can get oxygen into our body so we can have more energy 

for our muscles”. 

If you answered A 
To correctly describe the adaptations of a cell or organism the function must be matched with the 
correct structure. There are many alveoli in the lungs which are spherical, however this ensures 
they have a large surface area for diffusion. The specific adaptation that allows them to have a 
good blood supply is that they are surrounded by lots of capillaries.  
Summarise the key features of alveoli and explain how each feature allows fast and efficient 
diffusion.   
If you answered B 
To correctly describe the adaptations of a cell or organism the function must be matched with the 
correct structure. The walls of the alveoli are only one cell thick as they are made of a single layer 
of epithelial cells, meaning that gases have the shortest possible path to diffuse along, ensuring 
that diffusion is much faster than if the alveoli had thicker walls and had to pass through several 
layers of cells.  
Explain why the alveoli are important to the body.  
If you answered C 
To correctly describe the adaptations of a cell or organism the function must be matched with the 
correct structure. The alveoli do have an excellent blood supply but this is due to the fact they are 
surrounded by a network of capillaries. They also have a large surface area but this is because 
they are spherical in shape and there are millions of them in the lungs, rather than to do with 
their blood supply.  
Explain why a good blood supply is important for alveoli.  



 

 

 

 
Starter  

 
1. Define the term diffusion.  
__________________________________________________ 
 
2. List three ways the alveoli are adapted for gas exchange.  
__________________________________________________ 
__________________________________________________ 
 
3. What happens to the volume and pressure in our lungs when we breathe out? 
__________________________________________________ 
__________________________________________________ 
 
Foundation: Why doesn’t a red blood cell contain a nucleus? 
__________________________________________________ 
 
Stretch: How are both the breathing system and digestive system linked to 
respiration? 
__________________________________________________
__________________________________________________ 
 
 
 
The digestive system is responsible for breaking down the food that a human eats 
into useful pieces. Food passes directly through the mouth, oesophagus, stomach, 
small intestine, large intestine, rectum and anus in the digestive system. 
 
The liver is involved in digestion by producing bile, which is stored in the gall 
bladder and secreted into the duodenum. The pancreas is also involved in digestion 
by producing enzymes, which are secreted into the duodenum. The liver and 
pancreas are involved in the digestive system but food does not pass directly through 
them.  
 
 
 
 
 
 

The Digestive System 



 

 

 

The digestive system actually involves two types of digestion: 
 

• Mechanical (or physical): Physical digestion is the physical cutting, squashing 
and churning of food in the digestive system, e.g. by teeth or the stomach  
 

• Chemical: Chemical digestion is when enzymes and other chemicals are used to 
speed up reactions in the digestive system 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 

 
 
Read the following information and answer the questions below: 
 
The salivary glands, stomach, pancreas and small intestine all secrete enzymes 
which break down food into small, soluble molecules. This is important so that they 
can be absorbed by the small intestine into the bloodstream. One of the most 
important molecules is glucose, which travels in the bloodstream to cells where it 
can be used in respiration. 
 
The stomach also produces Hydrochloric Acid (HCl) which kills micro-organisms 
and makes the conditions in the stomach suitable for digestion.  
 
The liver produces an alkaline substance called bile. Bile neutralises the stomach 
acid so that enzymes can continue digestion in the small intestine. It also 
emulsifies fats, which means the fats are broken down into small droplets. These 
small droplets have a larger surface area so are easier to digest.  
 

1. Use lines to label the different organs in the digestive system. In each box, circle 
whether the organ carries out chemical or mechanical digestion.  

2. Add the function of each organ, using the information above. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 

Mouth 
Mechanical / Chemical / 
Both 
Function: 

Salivary glands 
Mechanical / Chemical / 
Both 
Function: 

Oesophagus 
Mechanical / Chemical / 
Both 
Function: 

Liver and gall bladder 
Mechanical / Chemical / 
Both 
Function: 

Stomach 
Mechanical / Chemical / 
Both 
Function: 

Pancreas 
Mechanical / Chemical / 
Both 
Function: 

Small intestine 
Mechanical / Chemical / 
Both 
Function: 

Large intestine 
Mechanical / Chemical / 
Both 
Function: 



 

 

 

3. Outline the role of the liver in digestion 

_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________ 
 

4. Compare, using examples, the difference between chemical and mechanical 
digestion.  

_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________
_____________________________________________________
_____________________________________________________ 
 
Stretch: Outline the importance of digestion for respiration 
 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________ 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

1. Which row correctly shows the order that food passes through our digestive system? 

£ A. Mouth à Trachea à Stomach à Intestines 
£ B. Mouth à Oesophagus à Stomach à  Liver à Intestines 
£ C. Mouth à Oesophagus à Stomach à Intestines 

 
2. Which statement correctly describes the role of the liver in the digestive system? 

£ A. The liver produces bile which neutralises stomach acid 
£ B. The liver produces bile which makes the conditions in the digestive system alkaline 
£ C. The liver produces bile which makes the conditions in the digestive system acidic 

 
3. Link the boxes to correctly identify the difference between chemical and mechanical 

digestion: 
 
 

 

 

 

 
If you answered A 
The digestive system involves a number of different enzymes that need specific conditions to work best, and 
these conditions change throughout the digestive system. The liver is responsible for producing bile, which 
neutralises excess stomach acid so that the conditions in the small intestine become slightly alkaline. This 
does not mean that the whole digestive system is alkaline – the stomach works best in very acidic conditions, 
but bile is important for ensuring that the excess stomach acid is neutralised to maintain the right conditions 
for enzymes to function.  
Explain the role of enzymes in the digestive system, including where they are produced and where they act.   
If you answered B 
The digestive system involves a number of different enzymes that need specific conditions to work best, and 
these conditions change throughout the digestive system. The liver is responsible for producing bile, which 
neutralises excess stomach acid. This has the effect that it makes the small intestine slightly alkaline, but we 
cannot say that the whole digestive system is alkaline because the stomach is very acidic.  
Explain why bile is important for enzyme action in the digestive system.   
If you answered C 
The digestive system involves a number of different enzymes that need specific conditions to work best, and 
these conditions change throughout the digestive system. The liver is responsible for producing bile, which 
neutralises excess stomach acid and makes the small intestine slightly alkaline. Bile acts to neutralise excess 
acid. Bile is not responsible for making the stomach acidic - it is acidic because it produces hydrochloric acid. 
Bile acts to neutralise excess acid to ensure that the rest of the digestive system has the right conditions.  
Explain why bile is important for enzyme action in the digestive system.   
 

Chemical 

Mechanical 
(physical) 

Uses muscles 

Uses enzymes 

Occurs in 
mouth and 
stomach 
Occurs in 
mouth, 
stomach and 
small intestine 



 

 

 

 
Starter 

 
 

 

 

Suggest the nutrients found in: 

• A muffin 

• Spaghetti Bolognese (with vegetables in it) 

• A glass of milk 

Foundation: Which food group(s) should make up the most of our diet? 
 
___________________________________________________________________________ 

Stretch: Why is it important that supermarkets have their foods tested before it is 
sold to the general public? 
 
___________________________________________________________________________ 
___________________________________________________________________________ 

 
 

To be healthy we need lots of different nutrients in 
our body. Each type of nutrient has a specific purpose, 
in order for us to be healthy and function properly:  
 

• Proteins enable our body to grow and repair  
• Carbohydrates are the main source of energy for our 

cells (they provide glucose for respiration) 
• Fats are essential for keeping us warm (insulation) 

and also protect vital organs 
• Fibre promotes a healthy digestive system 
• Vitamins and minerals promote healthy brain, eyes, 

hair, nails and teeth.  
 

Possible nutrients: 
• Fat 
• Carbohydrate 
• Protein 
• Vitamins 
• Minerals 
• Water 
• Fibre 

Food Tests 



 

 

 

Not having the right foods and the right amount/proportion of each could make us 
unhealthy. These deficiencies show up as symptoms such as fatigue, depression, 
sunken eyes and many other symptoms.  
 
It is really important that we know what is in our food. If we have too much of one 
type of nutrient (such as fats or carbohydrates), we could develop diseases such as 
obesity. 
 
If we have too little of another type of nutrient, we could become malnourished. 
Malnutrition does not mean not eating enough, it means not getting enough of 
specific nutrients.  
 
Scientists can test food to: 
A) find out exactly what nutrients it contains 
B) make sure that food contains the right amount of nutrients 

 
 
 

 
 
 

 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 



 

 

 

 
 

 
 
 
 

 
Food test practical 
Watch the demonstration and fill in the table as we investigate the different 
chemicals used to test foods: 

Food 
group 

Test 
solution 

Basic method Original 
colour 

Positive 
test result 

Sugar 
 

  
  

Starch 
 

  
  

Protein 
 

  
  

Lipid 
 

  
  

 
Risk assessment 

What is the 
hazard? 

What might 
happen? 

What prevention is 
needed?    

   
  

 
 

Complete the investigations for the different food samples. Record your results 
below using ticks and crosses. 

Food 
sample 
(type of 

food) 

Is sugar 
present? 

Is starch 
present? 

Is protein 
present? 

Are lipids 
present? 

1 
 

  
  

2 
 

  
  

3 
 

  
  

4 
 

  
  

 
 



 

 

 

 
 
 
 
 
 

1. Link the correct reagent with the food group it tests for: 

Benedict’s 
 

Sugar 

Biuret 
 

Starch 

Iodine 
 

Lipids 

Ethanol/Sudan III 
 

Protein 

 
2. Order the following statements to describe how to safely test for sugar in a sample 

of food. Place the numbers 1,2,3 and 4 into the boxes: 

£ Place the test tube into a water bath at 60ºC and leave for 5 minutes  
£ Using a different pipette, add 2ml of Benedict’s solution to the first test tube and shake 
£ If the solution has turned from blue to orange/brick-red, then sugar is present.  
£ Using a pipette, add 5ml of the food sample to a test tube.  

 
3. Which is the best definition of malnutrition? 

£ A. Not having enough food to eat   
£ B. Eating too much and putting on weight 
£ C. The body not getting enough of specific nutrients  

If you answered A 
The body requires a healthy balanced diet to make sure that it gets enough of each type of 
nutrient, as each type of nutrient has a specific purpose for the body. If a person does not have 
enough food to eat this could result in malnutrition but malnutrition can also be caused by eating 
too much of one food group and not enough of others. Malnutrition is caused by the body not 
getting enough of specific nutrients and often results in deficiency symptoms.  
Outline the functions of the main nutrient groups and explain why each is important to the 
body.    
If you answered B 
The body requires a healthy balanced diet to make sure that it gets enough of each type of 
nutrient, as each type of nutrient has a specific purpose for the body. If a person eats too much 
and puts on weight, they may start to become obese, which can be a form of malnutrition as the 
person may be eating too much of one food group and still not be having enough of other 
nutrients. Malnutrition is caused by the body not getting enough of specific nutrients and often 
results in deficiency symptoms.  
Describe the food tests you would use to determine the nutrients in a chicken sandwich.  
If you answered C 
The body requires a healthy balanced diet to make sure that it gets enough of each type of 
nutrient, as each type of nutrient has a specific purpose for the body. Malnutrition is caused by 
the body not getting enough of specific nutrients and often results in deficiency symptoms. This 



 

 

 

can be caused by not having enough food to eat or by eating too much of one food group and not 
enough of another.  
Describe the consequences of malnutrition on the human body.  

Starter 
1. Which cell organelle is the location of photosynthesis?  

 
___________________________________________________________________________ 

2. What does it mean to be malnourished?  
 

___________________________________________________________________________ 

3. What chemical should be used to test for protein? 
 

___________________________________________________________________________ 

Foundation: What is a balanced diet? 
 
___________________________________________________________________________ 

 
Stretch: What is a deficiency? What would happen if the body did not get enough of 
the right nutrients? 
___________________________________________________________________________ 
___________________________________________________________________________ 

 
A healthy human diet includes: 

• Carbohydrates 
• Lipids (fats and oils) 
• Protein 
• Vitamins  

• Minerals 
• Dietary fibre 
• Water 

 
Each of these nutrients have their own function and imbalances in the diet can 
have serious health consequences, including obesity, starvation and deficiency 
diseases.  
 
Plants can also be damaged by deficiency conditions. They get most of their nutrients 
from the soil via their roots, which can be a problem in area of over-farming, where 
nutrients may be leached away.  

Diet and Nutrition 



 

 

 

 
Plants need nitrates to make proteins and magnesium to make chlorophyll. If 
plants do not have enough chlorophyll, they develop chlorosis. 
 
 
 
 
 
 
 
 
 

 
 
 

1. Determine if each statement is true or false: 
a. Nutrition only applies to animals 

b. Plants that do not get enough magnesium can develop chlorosis 
c. Health consequences occur as a result of not eating enough 

d. Plants absorb nutrients through leaves 
e. A healthy diet includes different amounts of different nutrients 

 
2. Explain what is meant by a balanced diet.  

__________________________________________________________  
__________________________________________________________ 
__________________________________________________________ 

 
3. State the components of a balanced diet.  

__________________________________________________________  
__________________________________________________________ 

 
 
 
 
 
 
 
 
 
 



 

 

 

4. Match the nutrient to its function and identify a food that is a good 
source of it.  

 
 
 

 
 
 

5. Use the information below to help you summarise the cause and effects 
of each deficiency disease in the table.  

 
Anaemia is a deficiency disease caused by a lack of iron, which 
can be through a poor diet or a genetic factor. It means that the 
red blood cells do not contain enough haemoglobin so cannot 
carry as much oxygen as they should. The symptoms of anaemia 
are weakness and fatigue, pallor (pale skin), shortness of breath 
and light-headedness or dizziness.  
 
 

 
Scurvy is a deficiency disease caused by a lack of vitamin C. 
Vitamin C is needed for strong skin and teeth, so the symptoms of 
scurvy usually affect these. The symptoms of scurvy are dark 
purplish spots on the skin, spongy or bleeding gums, nosebleeds 
and weak fingernails and toenails. Many historians have 
hypothesised that pirates and sailors may have suffered from 
scurvy because of their limited access to fresh fruit and 
vegetables.  
 

Rickets is a deficiency disease caused by a lack of Vitamin D. Vitamin 
D is needed for bones to develop as it helps the body to absorb enough 
calcium. The symptoms of rickets are bone pain or tenderness (and 
easy breakages), bendy bones, teeth problems and muscle weakness.  

 

Food Source 
Potatoes 
Fruit and 
vegetables 
Milk and dairy 
products 
Butters and oils 
Wholegrain 
cereals 
Drinks 
Meat and fish 

Function 
To keep bones strong 
For growth and repair 
To store energy 
To provide energy 
To prevent dehydration 
Vitamin C for skin and 
Vitamin D for calcium 
uptake 
Keeping the large 
intestine working 

Nutrient 
Water 
Minerals (e.g. 
calcium) 
Vitamins  
Lipids (fats and oils) 
Protein 
Fibre 
Carbohydrate 



 

 

 

 
Kwashiorkor is a deficiency disease that is caused by a lack of 
protein, which means that cells are not able to divide for growth and 
repair. Kwashiorkor is often seen in less economically developed 
countries because of the expense of meat and protein-rich foods. 
The symptoms of kwashiorkor are small, underdeveloped muscles, a 
swollen belly, lethargy (lack of energy) and slow healing of cuts and 
injuries.  
 

Night blindness is a deficiency disease that is caused by a lack of 
Vitamin A. Vitamin A is needed for a healthy retina, the part at the 
back of the eye where images are formed. People with night 
blindness have poor vision in dim light, dry eyes or blurred vision.  

 
 
 
 
 
 

Deficiency Disease Cause Symptoms 
Anaemia 
 
 
 

  

Scurvy 
 
 
 

  

Rickets 
 
 
 

  

Kwashiorkor 
 
 
 

  

Night Blindness 
 
 
 

  

 
 
 
 
 



 

 

 

6. Use the information below to help you summarise the effect of each 
deficiency in plants.  

Plants need nitrates as a source of nitrogen to help them build proteins by adding 
lots of amino acids into chains. If plants do not get enough nitrates (or nitrogen) 
their growth is stunted because they are unable to make chlorophyll. This means 
their leaves often turn pale or yellow and can begin to die. They may also have a 
weak stem, which is unable to support the rest of the plant. Farmers often add 
nitrate or nitrogen fertilisers to crops to make up for nitrogen leaching through the 
soil. 
 
Magnesium forms and important part of chlorophyll molecules. Plants need 
chlorophyll to be able to absorb sunlight for photosynthesis, without which they may 
suffer from chlorosis. This means that the leaves start to turn yellow and as less 
sunlight can be absorbed, the plant’s growth is limited.  
 
 
 
 
 
 
 
 
 
 
 
 

7. Explain the importance of nitrate and magnesium in terms of photosynthesis.  

__________________________________________________________  
__________________________________________________________ 
__________________________________________________________ 
 

8. Explain how this could affect the rest of the food chain.  

__________________________________________________________  
__________________________________________________________ 
__________________________________________________________ 
 
 
 
Stretch: research another deficiency disease in humans and explain its causes and 
effects.  

 
 

 
 
 

Deficiency  Symptoms 
Nitrate 

 
 
 

 

Magnesium 
 
 

 



 

 

 

 
 
 
 
 
 
 

1. Which of the following is incorrect? 
£ A. A lack of protein can result in kwashiorkor 
£ B. Plants need nitrates to help them make proteins 
£ C. Fruits and vegetables are the best source of protein 

 
2. What is a deficiency disease? 

£ A. When a person doesn’t eat one particular nutrient 
£ B. A condition caused by a lack of a particular nutrient 
£ C. An illness caused by a person not eating enough 

 
3. Which best explains the importance of magnesium for plants? 

£ A. It is needed for photosynthesis so that plants can make their own food  
£ B. It is needed to help the plant make proteins 
£ C. It is needed to absorb sunlight 

 
If you answered A 
A deficiency disease is a specific disease that is caused by the body not getting enough of a 
particular nutrient. A deficiency disease refers specifically to the condition that is caused as a 
result of the lack of that nutrient, rather than the person just lacking the nutrient. For example 
rickets is the deficiency disease caused by a lack of vitamin D, the lack of vitamin D itself is not a 
disease.  
Give another example of a deficiency disease and explain its cause. 
 
If you answered B 
A deficiency disease is a specific disease that is caused by the body not getting enough of a 
particular nutrient. There are a number of different deficiency diseases, each caused by a lack of a 
different nutrient. The most common deficiency diseases are those caused by lack of vitamins.  
Suggest why it may not be enough for a person with a deficiency disease to just make sure they 
then eat enough of the deficient nutrient.  
 
If you answered C 
A deficiency disease is a specific disease that is caused by the body not getting enough of a 
particular nutrient. A deficiency disease refers specifically to the condition that is caused as a 
result of the lack of that nutrient. While a person not eating enough may be malnourished 
because they are not getting enough of certain nutrients, a deficiency disease can be caused by a 
person eating the wrong type of nutrients.  
Explain the difference between a person not eating enough and a person with a specific 
deficiency disease. 

 

 



 

 

 

Starter 

1. Describe the path of food through the digestive system.  
 
__________________________________________________________ 
 
2. Describe the function of the small intestine. 

__________________________________________________________ 
 
3. Describe how to test a food sample for protein.  

 
__________________________________________________________ 
 
Foundation: Why does our food need to be digested? 
 
__________________________________________________________ 
 
Stretch: Predict the features of the cells lining the small intestine, using your 
knowledge of gas exchange in the lungs.  
 
__________________________________________________________ 
 
__________________________________________________________ 
 
 
The small intestine is a long muscular tube. The middle of the tube is called the 
lumen and is where food passes through.  The wall of the small intestine is highly 
folded into villi, which increases the surface area for absorption of nutrients. On 
the surface of the villi there are microvilli, which further increase the surface area 
for absorption. Villi contain lots of blood capillaries to maintain a diffusion 
gradient. This happens because the capillaries transport the nutrients away as soon 
as they have diffused into them, maintaining a lower concentration of nutrients in 
the capillaries than in the microvilli. The microvilli are only one cell thick, which 
allows for a short diffusion pathway. Next to the blood vessel there is also a 
lymphatic vessel which absorbs lipids.  

 
 
  
 

Exchange in the 
Small Intestine 



 

 

 

 

 
 

 
 
 
 
 
 
 
 

 
Explain why starch molecules need to be digested before absorption can occur in 
the small intestine. 
 
Model answer: 
Starch molecules are too big to pass across the wall of the small intestine. 
The starch must be digested into glucose which is small and soluble so it can diffuse 
into the bloodstream. 
 
 
Highlight the parts of this answer that use scientific words. 
 
Highlight the part of this answer which make it an excellent explanation. 
 
Stretch: Can you make the explanation even better? 
 
 
 

 
 

 

In explain questions, we must give scientific reasons why. Use 
keywords in your answers. Excellent explanations include the phrases 
'this means that', 'because' or 'so'. 
 
E.g. The villi of the small intestine are highly folded into microvilli. This 
means that there is a larger surface area for the diffusion of molecules.   
 



 

 

 

 
 
 
 
 
 
 
 

 
Use the information about how to answer ‘explain’ questions to help you 
structure your answers for the following questions: 

 
1. Explain two ways in which the small intestine is adapted for absorption. 

 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 

 
 

2. Explain why a runner will eat a high-starch meal the night before a race. 
 
 

__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 
__________________________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 

1. Which statement correctly outlines why starch must be digested before being 
absorbed by the small intestine? 

£ A. Starch molecules can only be absorbed in the large intestine if they are not digested 
£ B. Starch molecules are too soluble to pass across the wall of the intestine 
£ C. Starch molecules are too big to pass across the wall of the intestine 

 

2. Which of the below statements is an accurate example of how the lining of the 
small intestine is adapted for the absorption of food molecules? 

£ A. The lining is highly folded into villi so there is a large surface area for absorption. 
£ B. The epithelial lining is one cell thick so there is a large surface area for absorption. 
£ C. The small intestine has a good blood supply so there is a large surface area for 

absorption.  
 

3. Which of these is not a feature of the small intestine that helps diffusion? 
£ A. The lining has many layers of cells 
£ B. There is an efficient blood supply 
£ C. There are microvilli within the villi 

 
If you answered A 
The lining of the small intestine is adapted for efficient absorption of food molecules. Larger 
molecules (such as starch) have to be broken down into smaller molecules (such as glucose) so 
they are small enough to be able to diffuse across the lining of the small intestine into the 
bloodstream. The lining is highly folded into villi which means there is a large surface area for 
absorption.  
Summarise how the small intestine allows efficient absorption of food molecules. 
If you answered B 
The lining of the small intestine is adapted for efficient absorption of food molecules. Larger 
molecules (such as starch) have to be broken down into smaller molecules (such as glucose) so 
they are small enough to be able to diffuse across the lining of the small intestine into the 
bloodstream. The epithelial lining is only one cell thick but this means that there is a short path 
for diffusion. There is a large surface area but this is because the lining is folded into villi. 
Describe each of the features of the small intestine and how they allow efficient diffusion to 
happen.  
If you answered C 
The lining of the small intestine is adapted for efficient absorption of food molecules. Larger 
molecules (such as starch) have to be broken down into smaller molecules (such as glucose) so 
they are small enough to be able to diffuse across the lining of the small intestine into the 
bloodstream. The small intestine does have a good blood supply but this means that the 
concentration gradient is able to be maintained. The large surface area is due to the lining being 
folded into villi.  
Explain how each of the features of the small intestine helps food molecules enter the 
bloodstream.   



 

 

 

Starter 
 
1. Put the following parts of the digestive system in order from biggest to smallest: 

villi, microvilli, nutrient, small intestine. 
 

__________________________________________________________________________ 
 
2. Describe the function of saliva.  

 
__________________________________________________________________________ 
 
3. What is the name for the chemicals in our body that break down large molecules 

into smaller molecules in the digestive system? 
 

__________________________________________________________________________ 
 
Foundation: What are the key nutrients we need to absorb from food? 
 
__________________________________________________________________________ 
 
Stretch: Explain the role of the bloodstream once digestion has occurred.  
 
__________________________________________________________________________ 
 
__________________________________________________________________________ 
 
 
Enzymes are proteins that catalyse (speed up) chemical reactions. Catalysts are 
substances that speed up chemical reactions without being used up, which means 
that enzymes can be described as biological catalysts. In digestion, enzymes catalyse 
digestion by breaking down large nutrient (food) molecules into smaller ones. Each 
enzyme has an active site which is a specific shape. This makes it specialised as it 
is only able to catalyse one reaction. We say the enzyme’s active site is a 
complementary shape to the substrate. This means the shape of the active site 
and the shape of the substrate fit perfectly together. The word ‘substrate’ means the 
biological molecule the enzyme is working on, for example a nutrient.  
 
 
 
 

Enzymes 



 

 

 

Note: Enzymes or catalysts speed up the reaction without being used up. This 
means that the reaction could happen if they were not present but it would be 
much, much slower.  
 
 
 
 
 
 
 
 
 
Enzyme action can be described as the lock and key theory, as each enzyme can only 
work on one substrate (just like one key being able to open one lock).  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
  

1. Enzyme and 
substrate are close 
together 

2. Enzyme and substrate bind 
together to form an enzyme-
substrate complex  

3. Enzyme catalyses the 
reaction and the 
substrate breaks down 
into smaller molecules 



 

 

 

 
 
 
 
 
 

Determine if the following statements are true or false and correct any 
false statements: 
 
1. Solids can flow because the particles can move freely. ____________ 
 
2. Diffusion is the movement of particles from a higher concentration to a lower 

concentration. __________ 
 

Use the following information to answer the questions: 
 
Nutrient molecules, including lipids (fats), proteins and carbohydrates are large. 
They need to be absorbed from the small intestine into the blood where they can be 
transported to cells of the body. To pass through the cell membrane of small 
intestine cells these molecules must be small. Enzymes are used to break large 
nutrient molecules down into smaller molecules. Enzymes all have unique names 
depending on their role. We can recognise the name of an enzyme as they always end 
in -ase. For example, catalase is the enzyme found in the liver which breaks down 
hydrogen peroxide.  
 
Lipid molecules are made from one glycerol molecule and three fatty acid molecules. 
When lipase enzymes act on a lipid, it is broken down into one glycerol and three 
fatty acids. This happens in the small intestine.  
 
Protein molecules are made of long chains of amino acids. Proteins are broken down 
by protease enzymes into smaller amino acids. This happens in the stomach. 
 
Carbohydrate molecules are made of long chains of sugar molecules. 
Carbohydrases are enzymes that break down carbohydrates into smaller sugar 
molecules. Carbohydrases work in the mouth and small intestine. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
1. Complete the table: 

 
Enzyme 

name 
Which organs does 

the enzyme work 
in? 

What nutrient 
molecule does it 

break down? 

Word equation 
of reaction 

Lipase  Small intestine Lipids  Lipid � glycerol 
+ fatty acids 

    

    

 
2. Explain the role of enzymes in digestion 

__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________ 
 
Stretch: Enzymes are proteins which contain many bonds to hold them in a specific 
shape. They are therefore sensitive to heat or changes in pH (how acidic or alkaline it 
is).  
Suggest what happens to an enzyme if it becomes too hot. Include your 
understanding of the lock and key theory in your answer.  
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________ 
 
 
 
 
 
 
 

 
 
 



 

 

 

 
 
 
 

 
1. Match up the enzyme to the substrate and products. 

 
  

 

 

2. Which statement correctly describes the role of enzymes?  
£ A. Enzymes break down large molecules of food to release the energy inside the food  
£ B. Enzymes break down large molecules into smaller molecules that can be absorbed by 

the small intestine.  
£ C. Enzymes mechanically digest large pieces of food into smaller molecules that can be 

absorbed by the small intestine.  
 
3. Lactose is a type of complex sugar found in milk. Some people are allergic to 

lactose and are described as 'lactose-intolerant'. Suggest which enzyme lactose-
intolerant people cannot produce:  

£ A. Protease  
£ B. Lactase 
£ C. Lipase 

If you answered A 
Enzymes are described as biological catalysts because they can speed up reactions without being 
used up. Each enzyme works on a specific substrate with a complementary shape, which is often 
compared to a lock and key. Enzymes work by speeding up reactions that break down large 
molecules into smaller molecules so they can then be absorbed into the bloodstream. Energy is 
not released from food by breaking it down – energy is only released from food when it is used as 
a reactant in the process of respiration.  
Explain how enzymes work, using the terms substrate and active site.   
If you answered B 
Enzymes are described as biological catalysts because they can speed up reactions without being 
used up. Each enzyme works on a specific substrate with a complementary shape, which is often 
compared to a lock and key. Enzymes work by speeding up reactions that break down large 
molecules into smaller molecules so they can then be absorbed into the bloodstream.  
Explain why large molecules have to be broken down into smaller molecules and give an example 
of a substrate and product of an enzyme-controlled reaction in the digestive system.   
If you answered C 
Enzymes are described as biological catalysts because they can speed up reactions without being 
used up. Each enzyme works on a specific substrate with a complementary shape, which is often 
compared to a lock and key. Enzymes work by speeding up reactions that break down large 
molecules into smaller molecules so they can then be absorbed into the bloodstream. Mechanical 
digestion is where large parts of food are broken into smaller parts and happens in the mouth and 

Simple sugars 

Fatty acids and glycerol 

Amino acids 

Protein 

Starch 

Fat 

Carbohydrase (amylase) 

Protease 

Lipase 



 

 

 

stomach. Enzymes are involved in the process of chemical digestion, not mechanical digestion. 
Explain the role of enzymes in the digestive system using examples.  

Starter 
1. Explain why large food molecules need to be digested.  

 
__________________________________________________________ 
 
2. Describe how and where protein is digested. 
__________________________________________________________ 
__________________________________________________________ 
 
3. Suggest what conditions could affect enzyme action.  
__________________________________________________________ 
 
Foundation: Why are enzymes described as biological catalysts? 
__________________________________________________________ 
 
Stretch: Explain why enzymes are added to washing powders. 
__________________________________________________________
__________________________________________________________ 
 
 
 
What happens if the shape of the enzyme changes? 
 
If the substrate is not complementary to the active site of 
the enzyme, then the enzyme cannot catalyse the reaction as 
normal. In this case, if the substrate was a large nutrient, it 
would not be broken down into smaller molecules. This 
means that it would not be able to be absorbed into the 
blood. 
  
Enzyme activity is affected by temperature and pH. 
 

Digestive 
Enzymes 



 

 

 

At low temperatures, the substrate particles have very little kinetic energy so move 
slowly. This means that they are less likely to bind with the enzyme’s active site to 
form an enzyme-substrate complex.  
 
As temperature increases, the particles gain more energy so move faster. This 
means that they are more likely to bind with the enzyme’s active site to form an 
enzyme-substrate complex. 
 
At high temperatures (above the optimum, where the enzyme works best) the 
enzyme’s active site denatures. This means that it changes shape so is no longer 
complementary to the substrate. No enzyme-substrate complexes can form so 
enzyme activity rapidly decreases. 
 
The changing activity of an enzyme at different temperatures results in a graph with 
the following shape: 
 
 

 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 

 
1. Give the two factors that can denature enzymes. 

 
__________________________________________________________
__________________________________________________________ 

 
2. Explain what happens to enzymes at high temperatures. 

 
__________________________________________________________
__________________________________________________________ 

 
3. Explain why increasing temperature will increase the rate of an enzyme-controlled 

reaction up to a certain point.  
 
__________________________________________________________
__________________________________________________________ 
 

 
4. Use the graph to determine the ‘optimum 

temperature’ for enzymes in the human body. 
 
____________________________________ 
 

 
 

5. Match the explanation with the correct area on the graph below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A 

B 

C 

 



 

 

 

• At high temperatures, the enzyme’s active site denatures and the substrate can no 
longer fit. This means that the enzyme activity decreases. 
 

• As temperature increases, the substrate particles gain more energy so are more likely 
to bind with the active site. This causes activity to increase. 
 

• All enzymes have an optimum temperature at which they work best. 
 
 
 

6. Use the following graph to answer this question: 
 
 

 
 

 

 
 

 
 

a. Identify the enzyme that has the highest optimum pH. ____________________ 

Hydrochloric Acid in the stomach makes the conditions very acidic.  
b. Identify the enzyme that is likely to work best in the stomach.______________ 

Bile neutralises the stomach acid so that enzymes can work in the small intestine. 

c. Identify the enzyme that is likely to work best in the small intestine.__________ 
 

7. Explain what happens to enzymes when the pH is too high or too low. Include the 
following words in your explanation: 
 
Complementary  Denature  Active site  Shape 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
 

 

 



 

 

 

8. An investigation into the effect of lipase on milk digestion was carried out. Lipase 
digests the lipids (fats) in the milk. The student set up three test tubes: 
 
TT 1: Milk and lipase (+ phenolphthalein) 
TT 2: Milk and boiled lipase (+ phenolphthalein) 
TT 3: Milk and water (+ phenolphthalein) 
Phenolphthalein is an indicator which turns from pink to colourless at low pHs.  
 

a. Test tube 3 is set up as a ‘control experiment’. Outline the importance of a ‘control 
experiment’. 
__________________________________________________________ 

__________________________________________________________ 
 

b. The student recorded their results as follows: 
 

Test tube Colour after 30 minutes 

1 – Milk and lipase Very dull pink (almost white) 

2 – Milk and boiled lipase Bright pink 

3 – Milk and water Bright pink 

 
i. Explain why there was no reaction in test tube 2.  

__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 
 

ii. Explain why the indicator in test tube 1 turned colourless.  

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 
 
Stretch: 
Many biological washing powders contain protease to break down stains caused by 
proteins. Suggest why the manufacturers recommend they should be used at 30 
degrees only.  



 

 

 

 
 
 
 
 
 
 

1. Which statement explains why enzyme action decreases if the pH is too high or low?  
£ A. At high or low pHs, the enzyme dies. This means that the shape of the active site changes so 

it is no longer complementary to the substrate.  
£ B. At high or low pHs, the enzyme denatures. This means that the shape of the active site 

changes so it is no longer the same shape as the substrate.  
£ C. At high or low pHs, the enzyme denatures. This means that the shape of the active site 

changes so it is no longer complementary to the substrate.  
 

2. Pepsin is a type of protease that has an optimum pH of 2. Which of the following 
pupils has correctly identified where in the digestive system pepsin works?  
£ A. Hakeem: 'Pepsin must work in the small intestine as that is where all of the enzymes work.’  
£ B. Shaimaa: 'Pepsin must work in the stomach as it works best in acidic conditions and HCl 

makes the conditions in the stomach acidic.’ 
£ C. Chloe: ‘Pepsin must work in the mouth as it is a protease so it breaks down protein. Protein 

takes the longest to break down so it needs the longest time to work.’ 
 

3. Which is the best description of an enzyme’s optimum temperature? 
£ A. The only temperature at which it works 
£ B. The temperature it works best at 
£ C. The temperature it stops working at 

 
  

 
If you answered A 
Enzymes in the digestive system help to break down large food molecules into smaller useful 
molecules so they can be absorbed into the bloodstream and carried around the body to where 
they are needed. Enzyme action can be affected by pH, especially if the pH becomes too low 
(acidic) or too high (alkaline), because this can denature (change the shape of) the enzyme’s 
active site. This means it will no longer be complementary to the substrate so they can no longer 
fit together, preventing the function of the enzyme.  We cannot say that the enzyme dies because 
the enzyme is made up of protein but it is not a living thing.  
Explain how temperature and pH affect enzyme action, using the term active site. 
If you answered B 
Enzymes in the digestive system help to break down large food molecules into smaller useful 
molecules so they can be absorbed into the bloodstream and carried around the body to where 
they are needed. Enzyme action can be affected by pH, especially if the pH becomes too low 
(acidic) or too high (alkaline), because this can denature (change the shape of) the enzyme’s 
active site. This means it will no longer be complementary to the substrate so they can no longer 
fit together, preventing the function of the enzyme.  If the enzyme’s active site and the substrate 
were the same shape, they would not fit together – they must have complementary shapes.  
Explain why enzyme action can be compared to a lock and a key.  
If you answered C 
Enzymes in the digestive system help to break down large food molecules into smaller useful 
molecules so they can be absorbed into the bloodstream and carried around the body to where 
they are needed. Enzyme action can be affected by pH, especially if the pH becomes too low 
(acidic) or too high (alkaline), because this can denature (change the shape of) the enzyme’s 



 

 

 

active site. This means it will no longer be complementary to the substrate so they can no longer 
fit together, preventing the function of the enzyme.   
Explain what is meant by the optimum pH of an enzyme and give an example. 

 
Starter 
1. State the function of amylase.  

 
__________________________________________________________ 
2. Describe how to test for starch (carbohydrate).  
 
__________________________________________________________ 
3. Match the variables with their definitions.  
 

 

  
Foundation: Explain why only one variable is changed in an experiment.  
__________________________________________________________ 
__________________________________________________________ 
 
Stretch: Identify the independent, dependent and control variable for this practical 
using the title.  
__________________________________________________________ 
__________________________________________________________ 

 
Iodine solution can be used to investigate the effect of pH on amylase activity. 
Amylase breaks down starch solution into simple sugars. When iodine solution is put 
into starch solution, it turns blue-black. 

Independent  
Dependent 
Control 

Any variable which is kept the same throughout 
the investigation  
The variable that is changed in an investigation 
The variable that is measured in an investigation 

The effect of pH on 
amylase activity 



 

 

 

 
 
What do you expect to see happen to the 
colour of iodine when amylase solution is 
added to the starch solution? 
 
At what pH do you expect to see this happen 
fastest? 
 
What do you predict you will see at high and 
low pHs? 
 
 
 
Complete the practical using the instructions. 
 
Equipment list:  
Starch solution 
Amylase solution  
Iodine 
Spotting tile 
Test tube 
Pipette 
Stopwatch 
 
 
Method: 
 

1. Add two small drops of iodine to the wells of the spotting tile. 
2. Add 5ml of starch solution to the test tube using a large pipette. 

3. Using a different large pipette, add 5ml of amylase solution to the same test tube 
containing starch, mix with the small pipette and start the stop clock.  

4. Immediately take a sample of the starch/amylase mixture with the small pipette and 
add a drop to the first drop of iodine on the spotting tile. (Be careful not to put the 
pipette into the iodine solution as it will become contaminated) 

5. Record the colour change you observe in your table at 0 seconds.  
6. After 30 seconds, take another drop of the starch/amylase mixture with the same 

small pipette and add to the second drop of iodine on the spotting tile.  
7. Record the colour change you observe in your tables at 30 seconds. 

Repeat the process until the iodine no longer changes colour.   
 



 

 

 

 
 
 
 
 
 
 

 
1. Why should you use two different pipettes for the starch solution and 

amylase solution?  
 
__________________________________________________________
__________________________________________________________ 
 

2. Should you stop the stopclock every time you take a measurement? Give a 
reason for your answer.  

 
__________________________________________________________ 
__________________________________________________________ 
 

3. When can you stop taking measurements?  
 
_____________________________________________________ 
 
Random error is when an incorrect result, caused by something random, is 
recorded in your results.  
 
What random errors could affect the accuracy of our results? How will we reduce the 
effect of these errors? 
 

 
 
 
 

 
 
 
 
 
 
 

Possible source of error Way to reduce 
  
  
  
  



 

 

 

Results table: (record your pH only – we will share class results) 
 

 Colour of iodine solution every 30 seconds (until remains the same) 
pH 30s 60s 90s 120s 150s 180s 210s 
3        

 
4        

 
5        

 
6        

 
7        

 
8        

 
9        

 
 
Questions: 

1. Describe and explain how the appearance of the iodine changed over the course of 
this reaction.   
 
__________________________________________________________ 
__________________________________________________________ 
 
 

2. How long did it take for the starch to be broken down for your pH? 
 
__________________________________________________________ 
__________________________________________________________ 
 
 

3. The table below shows the results obtained by a different student.  What did this 
student do to reduce the effects of random error in his results?  
 
 

  Trial #1 Trial #2 Trial #3 Average 
Time taken for iodine to no 
longer turn blue-black (mins)  

8 6 7 6 

  
 
 
 
 



 

 

 

Scientists have to write detailed, precise methods to ensure that if someone else was 
to do the experiment they could get similar results. This would ensure that the 
results are reproducible. 
 
A method is like a recipe. A poorly written cake recipe would mean someone else 
would struggle to follow it and the cake wouldn’t turn out as expected. A poorly-
written scientific method would mean that someone else could not carry out the 
experiment and get accurate results – your experiment results would not be 
reproducible.  
 
The following examples compare good and bad steps in a method: 
 
Example 1: 
 
Bad method step: 

- Put some amylase solution into a test tube 
 
Good method step: 

- Using a pipette, add 5ml of amylase solution into a test tube. 
 
Example 2: 
 
Bad method step:  

- Fill the spotting tile with iodine. 
 
Good method step: 

- Place 2 drops of iodine into each well of the spotting tile. 
 
Example 3:  

Bad method step: 
- After adding amylase solution to your test tube, put some starch solution in and 

start the clock.  
 
Good method step: 

- Using a different pipette, place 5ml of starch solution into the test tube of amylase 
solution. Immediately shake and start the stopclock.  
 

 
 
 
 
 
 
 



 

 

 

Write a model method for investigating the effect of temperature on amylase 
activity. Use the method for investigating the effect of pH on amylase activity and the 
example of good method steps to help you. Use the bad method steps to help you 
avoid these.  

 
 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 

 
 
 

 
 

1. What was the independent variable in your investigation?  
£ A. The time it took for the iodine solution to remain the same colour.  
£ B. The volume of starch solution used.  
£ C. The pH of the amylase solution  

 
2. What piece of equipment is the most appropriate to use to measure out small 

volumes of liquid? 
£ A. Pipette  
£ B. Measuring cylinder  
£ C. Beaker  

 
3. What is meant by the term ‘random error’? 

£ A. An error in the procedure which affects the accuracy of some results 
£ B. An error in the procedure which affects the accuracy of every result in the same way 
£ C. An error in the weighing scales used 

 
 

 
 
If you answered A 
The independent variable in an investigation is the variable that is changed, in order to determine 
its effect. The dependent variable is the variable that is measured. In this investigation the time it 
took for the iodine solution to remain the same colour was measured, making it the dependent 
variable. The independent variable was the pH of the amylase solution as this was the variable 
that was changed in order to see its effect.  
Determine the independent and dependent variables if we wanted to investigate the effect of 
temperature on amylase activity (time taken for the iodine solution to remain the same colour).  
If you answered B 
The independent variable in an investigation is the variable that is changed, in order to determine 
its effect. The dependent variable is the variable that is measured. In this investigation the volume 
of starch solution used remained the same in each test (5 ml every time), making it a control 
variable. The time it took for the iodine solution to remain the same colour was measured, 
making it the dependent variable. The independent variable was the pH of the amylase solution 
as this was the variable that was changed in order to see its effect.  
We wanted to investigate the effect of temperature on amylase activity (time taken for the 
iodine solution to remain the same colour), using 5 ml of starch each time. Identify the 
independent and control variable and explain your reasoning.  
If you answered C 
The independent variable in an investigation is the variable that is changed, in order to determine 
its effect. The independent variable was the pH of the amylase solution as this was the variable 
that was changed in order to see its effect. The dependent variable is the variable that is 
measured. In this investigation the time it took for the iodine solution to remain the same colour 
was measured, making it the dependent variable.  
Identify any control variables in this experiment and explain why control variables are 
important in an experiment. 



 

 

 

 
Starter 
1. State the definition of diffusion.  
 
__________________________________________________________ 
2. Describe the structure of a neuron. 
 
__________________________________________________________ 
3. How does this make them well suited for their function? 
 
__________________________________________________________ 
Foundation: Give some examples of illegal drugs. 
 
__________________________________________________________ 
__________________________________________________________ 
 
Stretch: Suggest why people argue that cannabis should be legalised.  
 
__________________________________________________________ 
__________________________________________________________ 
 
A drug is any substance that has an effect on the body. Drugs can be either 
medicinal, which are drugs that are used to treat people suffering from pain or 
disease, or recreational, which are drugs that people take for enjoyment.  
 
Recreational drugs include legal and illegal drugs. Legal drugs are drugs such as 
alcohol, caffeine and nicotine, while illegal drugs are drugs such as cocaine, heroin 
and cannabis. Many people assume that all drugs are illegal, but this is not the case. 
A drug is any substance that has an effect on the body, so alcohol is a drug because it 
impairs balances and slows reflexes. Caffeine is a drug because it increases alertness 
and raises the heart rate. Nicotine is often used as a stress relief but its effects on the 
body are longer term.  
 

Recreational Drugs 



 

 

 

Note: Tobacco is a plant grown for its leaves, which are 
smoked, chewed, or sniffed. Tobacco contains a chemical 
called nicotine. Nicotine is the addictive substance. 
 
Drugs can often be addictive. Addiction is when the body 
chemistry is altered and becomes dependent on the drug, 
resulting in withdrawal symptoms if the drug stops being 
taken. This means the body’s receptors are not receiving the 
signals they have become used to.  
 
There are 4 main types of recreational drug, classified 
according to their effects on the body: 
• Stimulants (e.g. cocaine), which increase alertness and 

activity 
• Depressants (e.g. alcohol), which relax and slow down 

reflexes 
• Opium-related painkillers (e.g. heroin), which induce feelings of pleasure and 

trance states 
Hallucinogens (e.g. LSD), which cause hallucinations and mood swings 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 

 
1. Determine if the following statements are true or false: 

a. Drugs are substances that are always harmful _____________ 
b. Heroin, cocaine and cannabis are examples of legal drugs __________ 
c. Depressants are a type of drug that increase alertness __________ 
d. Drugs can be addictive ___________ 
e. Drugs can affect behaviour as well as body chemistry __________ 

 
 

Extended Response 
 
The Global Statistics on Alcohol, Tobacco and Illicit Drug Use: 2017 Status Report 
found that a quarter of a billion hours of healthy human life are lost every year 
because of smoking and drinking, ten times more than is lost to illegal drug use. This 
factors in years lived with cancers, respiratory diseases and cardiovascular diseases, 
alongside lives cut short by overdoses. Across the countries in the report, nearly 20 
% of adults reported drinking heavily in the last month. Around 15 % of adults 
smoked daily. About 4 % had used cannabis and less than 1 % reported using 
opioids, amphetamines or cocaine in the past year.  
 
Use the information from the report above, the data in the table below 
and your knowledge of these drugs to evaluate whether legal or illegal 
drugs have a greater impact on health services and society as a whole. 
You should also consider the effects of each on the body.  
 
Data from Global Statistics on Alcohol, Tobacco and Illicit Drug Use: 2017 Status 
Report. 
 
 
 
 
 
 
__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

Cause Death rate per 100,000 people 
Alcohol 33 

Smoking 110.7 
Illegal drugs 6.9 



 

 

 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
__________________________________________________________ 

__________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 
 

1. Which is the best definition of a drug? 
£ A. Dangerous chemicals that are always illegal 
£ B. Substances that have an effect on the body 
£ C. Substances that make you addicted to them 

 
2. Which type of drug would be likely to result in increased alertness and an increased 

heart rate? 
£ A. A stimulant 
£ B. A depressant 
£ C. A hallucinogen 

 
3. Which suggests why alcohol and nicotine have such an impact on health services? 

£ A. They are legal so many people use them, meaning that problems add up 
£ B. They are less addictive than illegal drugs so people take more of them 
£ C. They always cause cancer, respiratory and circulatory diseases 

 
 
 
 

 
If you answered A 
Drug is a term that can be used to describe any substance that has an effect on the body. Drugs 
are not always illegal and can be recreational or medicinal.  
State the definition of a drug and give an example of a medicinal drug and a legal recreational 
drug.  
 
If you answered B 
Drug is a term that can be used to describe any substance that has an effect on the body. Drugs 
are not always illegal and can be recreational or medicinal.  
Medicinal drugs take on average at least 10 years to develop, including years of clinical trials. 
Suggest why this is and why it is important. 
 
If you answered C 
Drug is a term that can be used to describe any substance that has an effect on the body. Drugs 
are not always illegal and can be recreational or medicinal. Drugs can be addictive but do not 
always result in addiction.  
Explain the difference between medicinal and recreational drugs.  
 

 
 
 
 
 
 
 



 

 

 

Starter 
1. State the definition of tissue.  
 
__________________________________________________________ 
 
2. State the definition of an organ system.  
 
__________________________________________________________ 
 
3. Describe the structure of a red blood cell. 
 
__________________________________________________________ 
 
Foundation: What is a skeleton? 
 
__________________________________________________________ 
 
Stretch: There are 206 bones in the human body. How many of their names do you 
know?  
__________________________________________________________
__________________________________________________________ 
 
 
 
The human skeleton is made up of 206 bones and the 
skeletal system as a whole has four main functions: 

• to support the body and give it shape 
• to protect the internal organs 
• to allow body movements by working with the 

muscles 
• to produce blood cells   

 
 
 
 
 

The Skeletal and 
Muscular System 



 

 

 

Haematopoiesis is the process in which blood cells are produced. This process 
occurs in a tissue called red marrow, which is found inside some bones, including the 
pelvis, ribs, and vertebrae. Red marrow synthesises red blood cells, white blood cells, 
and platelets. Billions of these blood cells are produced inside the bones every day. 
Active marrow is found inside the spine, hip and shoulder bones, ribs, breastbone, 
and skull. However, bone marrow found in the spine and hip has the richest 
source of bone marrow cells.  
 
The function of muscles is to allow movement by 
contracting and relaxing. Some muscles exist in 
antagonistic pairs, which means that when one 
contracts, the other relaxes 
 
Biceps and triceps are an example of an antagonistic pair.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
 
 
 
 
 

1. Choose the correct option for each question: 
 
a. The function of the muscular system is:  

i. to provide support and protection for the body 
ii. to allow the body to move 

 
b. New blood cells are produced in the: 

i. skeletal system 
ii. muscular system 

 
c. In an antagonistic pair: 

i. As one muscle contracts, the other relaxes 
ii. As one muscle contracts, the also other contracts  

 

2. State the function(s) of: 
 

a. The skeletal system 

_____________________________________________________ 
_____________________________________________________
_____________________________________________________
_____________________________________________________ 
 

b. The muscular system 

_____________________________________________________ 
_____________________________________________________ 
 
 
 
 
 
 
 
 
 
 

 
 



 

 

 

3. On the skeleton below add labels to show the locations of the following bones. 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. On the skeleton above colour or shade the bones that have the richest source of bone 
marrow.  

 
 

5. Explain why bone marrow is important to the human body.  

_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________ 
 

   cranium       scapula      sternum       femur      tibia     ulna     pelvis   
clavicle     patella     rib      humerus      radius       vertebrae   fibula  

Note: 
Scapula – 
shoulder 
blade 
Sternum – 
breastbone 
Clavicle - 
collarbone 



 

 

 

6. Use the information to answer the questions below.  

Bones are linked by ligaments, which are important for 
allowing different parts of the skeleton to move. The 
place where two bones meet is called a joint.  
If two bones were to just move against each other, they 
would eventually wear away because of the friction. 
This happens in people who have a condition called 
arthritis, which can be very painful. To stop this from 
happening, the ends of the bones in a joint are covered 
with a tough, smooth tissue called cartilage. Cartilage is 
kept lubricated  by a liquid called synovial fluid.  
 
Different types of synovial joint allow different types 
of movement. Knees and elbows are examples of hinge 
joints. They allow movement that is the same as 
opening and closing a door, but no rotation. Another 
type of joint is a ball and socket, such as the hip joint 
and the shoulder joint. Ball and socket joints allow 
bones to move back and forth, as well as rotate.  
 

a. What is synovial fluid? 

_____________________________________________________ 
_____________________________________________________ 
 

b. What is arthritis? 

_____________________________________________________ 
_____________________________________________________ 
 

c. What are the different types of joint mentioned? 

_____________________________________________________ 
 

d. Explain the difference between these types of joint.  

_____________________________________________________ 
_____________________________________________________ 
 

7. Explain what is meant by an antagonistic pair of muscles.  

_____________________________________________________ 
_____________________________________________________ 
_____________________________________________________ 
 
Stretch: muscle tissue contains a lot of mitochondria. Suggest how this adaptation 
ensures that muscle tissue is well suited for its job.  



 

 

 

 
 
 
 

 
 

1. Which of these is not a function of the skeletal system? 
£ A. Allowing movement 
£ B. Producing blood cells  
£ C. Transmitting signals throughout the body 

 
2. Which best describes the action of an antagonistic pair of muscles? 

£ A. When one relaxes, the other contracts 
£ B. They work in opposite directions  
£ C. Biceps and triceps working together  

 
3. Which best explains the role of synovial fluid? 

£ A. It allows joints to work 
£ B. It lets muscles and bones work together to allow movement 
£ C. It reduces friction in joints  

 
 
 
 

 
If you answered A 
The skeletal system has four main functions in the body: to support the body and give it shape, to 
protect internal organs, to allow movement and to produce blood cells. The skeletal system works 
with the muscles to allow the body to move.  
Explain the importance of the skeletal system producing blood cells.  
 
If you answered B 
The skeletal system has four main functions in the body: to support the body and give it shape, to 
protect internal organs, to allow movement and to produce blood cells. The skeletal system is 
responsible for producing blood cells, including red blood cells, white blood cells and platelets.  
Describe where in the skeletal system blood cells are made and identify the richest source of this 
tissue. 
 
If you answered C 
The skeletal system has four main functions in the body: to support the body and give it shape, to 
protect internal organs, to allow movement and to produce blood cells. The skeletal system is not 
responsible for transmitting signals throughout the body, this is a function of the nervous system.  
Suggest how the nervous system and the skeletal and muscular systems work together to allow 
movement. 

 
 
 
 
 
 
 



 

 

 

 
Daisy Abbott 
 
Science and Technology Artist 
 
Daisy Abbott is a British artist who combines science 
and technology with traditional art and design forms 
at the Glasgow School of Art and Design. She studied 
art and design, science and maths at A-level, going on 
to do a bachelor’s degree in theatre, film and 
television, followed by a master’s in information 
technology and humanities. Her work involves the use of technology in designing 
games, visualising art forms and education. Turning abstract scientific concepts into 
visual art forms and representations is very useful for many areas of science. In 
chemistry, it is very helpful for creating models to show the differences between 
particles in a solid, a liquid and a gas.  

Daisy describes a scientist as someone who is creative, rigorous and willing to be 
wrong sometimes. A typical day for Daisy involves writing up bids for funding for 
various research projects that combine art and technology. An amazing application 
of her work involved creating a huge, fully 3D architectural model. She also enjoys 
going to art festivals and workshops to talk about the work she does with her 
students and learn about other projects. One of her recent jobs was designing a game 
about people working together to change climate policy in their university that is 
played across different media platforms.  

The freedom to choose what she works on is one of the best things about Daisy’s job. 
She believes that everyone can do maths and learn computer programming, 
contrary to the belief that STEM subjects are not for everyone or are 
intrinsically harder to understand. She is passionate about education and believes 
that a student’s interest in STEM subjects depends on the presentation of it. She 
considers that it is very useful to have the skills that one can learn from studying 
STEM subjects, which can even be applicable in daily life, like making outdoor 
treasure hunts for kids.  

Daisy’s advice for future students who are interested in studying science is to not just 
focus on the subject, but to also pay attention to the method and way of thinking 
when doing science. She encourages people not to be afraid of science but embrace it 
and think of it as a useful tool for life.   

 
 

Scientist in the 
Spotlight 



 

 

 

Activity 
 
Use the scientist’s profile to answer the following questions: 
 

1. What is the scientist’s job? 
 
__________________________________________________________ 
__________________________________________________________
__________________________________________________________ 
 

2. Briefly describe what the scientist does in a typical day.  
 
__________________________________________________________ 
__________________________________________________________
__________________________________________________________ 
 

3. What skills do they need for this job? 
 

__________________________________________________________ 
__________________________________________________________
__________________________________________________________ 
 

4. What do you think is the most interesting part of their job? 
 
__________________________________________________________ 
__________________________________________________________
__________________________________________________________ 
 

5. Describe how this job links with the science you have learned in this unit.  
 
__________________________________________________________ 
__________________________________________________________
__________________________________________________________ 
 

6. State the definition of any words in bold.  
 
__________________________________________________________ 
__________________________________________________________
__________________________________________________________
__________________________________________________________ 


