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Biology Topic 2

Print the workbook in the style you want - colour or black
& white! B&W is great for de-stressing colouring in & less ink!Pick your style!

Take a break and check out the bonus activity at the back 
for some fun or print a black & white cover page to colour in!Bonus break!

Complete the Studyalong sheets while watching my
videos, pausing and replaying as much as you want!Studyalong with me!

Quick Questions give you the chance to see which bits 
you’ve nailed and which bits need another look over!Test your brain!

Track your learning with your very own progress tracker 
- super satisfying and useful for future revision sessions!Save your success!

30+ exam-style questions to finish off the topic 
and let you practice your exam technique!Examine and excel!
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              - add these to help

you in future revision sessions,

e.g. learn the chambers of the heart!
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there

more
revision

The heart

Coronary Heart Disease

Non-communicable
diseases

Cancer

Plant tissues and organs

Transpiration

Factors affecting the
rate of transpiration

Health issues

Colour Notes              in the star

that shows how you’re

doing for each section!  
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BUT WAIT! THERE ARE MORE! FLIP OVER FOR THE REST OF THE ORGANISATION TOPIC!! ! !

Scan the QR code using your phone or tablet camera (apple devices) or QR 
reader app (android devices) to load up the videos! Or visit the Emmatheteachie 

YouTube channel or website and select the “Organisation” playlist.
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Biology Topic 2Principles of organisation
Use the diagrams below to describe the first 3 levels in the hierarchy of organisation in living organisms.



© Emmatheteachie 2019

2

Biology Topic 2Principles of organisation
Complete this diagram to show the full
hierarchy of organisation in living organisms.

Describe what an organ system is and then 
give 3 examples of organ systems (2 are 
mentioned in the video, so you’ll need to 
think of one more yourself or research this!)
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Quick Questions
Biology Topic 2Principles of organisation

1. What is the definition for tissue?

2. Rewrite these in the correct order, from smallest to largest:

       brain   -   neuron   -    dog   -   nervous system   -   nerve 

3. Decide if each one of these is a cell, tissue or organ:

 

    - liver

 

    - egg

 

    - skin
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Biology Topic 2The Human Digestive System
Describe the function of each of
the digestive system organs:

KS3 RECAP
Why is the digestive system
important?
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Biology Topic 2The Human Digestive System
Use the diagrams below to describe the main adaptations of the small intestines.
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Biology Topic 2The Human Digestive System
Now add the extra GCSE level
details for the digestive system.
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Quick Questions
Biology Topic 2The Human Digestive System

1. Match the organ to its function and location in the digestive system:

          Gall bladder                                     Production of digestive enzymes  

          Large intestine                                 Absorption of water

          Pancreas                                          Storage of bile

2. Which acid is found in the stomach?

3. How is the small intestine adapted for its function?



© Emmatheteachie 2019

8

Biology Topic 2enzymes - lock and
key theoryUse the images below to

describe what catalysts are.
Describe what an enzyme is.

Explain how proteins get their structure
using the diagrams below:
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Biology Topic 2enzymes - lock and
key theoryExplain what the lock and key

theory is using the diagrams below.

Define metabolism & explain how this
relates to enzymes.

Why don’t substrates fit into 
every type of enzyme?
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Biology Topic 2

Quick Questions

enzymes - lock and
key theory

1. Label these diagrams:

2. How does a protein get its structure?

3. An enzyme in an amoeba stops working. Explain what effect this would have on the metabolism 

    of the amoeba. 
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Biology Topic 2Factors affecting enzymes
Complete the diagrams to show what happens 
when the active site of an enzyme changes.

Explain how temperature affects the
rate of reaction.
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Biology Topic 2Factors affecting enzymes
Explain how pH affects the rate of reaction. Describe the two ways in

which bile improves the 
efficency of enzyme action.
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Biology Topic 2
Quick Questions

Factors affecting enzymes

1. Name two factors that can affect the rate of enzyme action. 

2. “Enzymes are killed if the temperature falls below their optimum temperature.”

3. Explain how bile improves the efficiency of digestion. 

This is a student’s answer to a question about enzymes. Improve this answer.
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Biology Topic 2Digestive enzymes

What is being broken down The product(s)name of the
digestive enzyme

Complete the table to show what each digestive enzyme breaks down (the substrate) and 
the products of its breakdown.
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Biology Topic 2Digestive enzymes

Complete the table below to show where each digestive enzyme is
produced and its site of action (where it actually works).

Where it is produced Site of actionname of the
digestive enzyme
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Biology Topic 2
Quick Questions

Digestive enzymes

1. Which enzyme is produced in:

    - The stomach

    - The salivary glands

2. What do proteins break down into? Name the enzyme that catalyses this reaction.

3. When lipids are digested, the pH of the blood gets lower. Suggest why this happens.
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Biology Topic 2The blood
How many components are
there in the blood?

Describe the appearance and function of the plasma
and red blood cells.
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Biology Topic 2The blood

Describe the appearance and function of white blood cells and platelets.
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Biology Topic 2
Quick Questions
The blood

2. A) Identify how many red blood cells there are here.

    B) Calculate how many red blood cells there would 

        be in 100mm . HT - give your answer in standard form.
Helps blood clot

Protection against

infection

Delivers oxygen to

the cells of the body

1. Match the component to its function:

3. Clotting factors help platelets bind together to clot the blood. People suffering from 

    haemophilia produce less clotting factors. Suggest one symptom of this disease.

2

0.5 mm

0.5 mm
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Blood vessels Biology Topic 2

Describe the function of each blood vessel, then label the diagrams to show their structures.
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Biology Topic 2Blood vessels
Grab a calculator for these questions! Watch the explanation of how to work out the flow
rate for the arteries (if you need to) and then try it yourself for the veins calculation.

Each type of blood vessel has a different cross-sectional area of the lumen, which affects the 
rate of blood flow. A study was done to compare the rate in different vessels*.

  - The blood in the arteries was found to move 600mm in 0.2 seconds.
 

  - The blood in the veins was found to move 500mm in 0.4 seconds.

Calculate and compare the rate of blood flow in arteries and veins.

* This question & the “results” are made up & just for the purpose of practising this skill!
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Biology Topic 2
Quick Questions

Blood vessels

Distance travelled: 40 cm.

Time taken: 0.5 seconds.

1. Describe the function of the capillaries.

2. Why do arteries not have valves?

3. In a study, an artery was found to have a flow rate of 3000 mm/s. Calculate the flow

    rate for the capillaries below and suggest the reason for the difference in flow rate.
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Biology Topic 2The lungs and gas exchange
Summarise briefly what happens in the capillaries and then label the diagram of the 

respiratory system.
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Biology Topic 2

Explain how the alveoli are adapted for gaseous exchange.

The lungs and gas exchange
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Biology Topic 2
Explain how fish gills are adapted for gaseous exhcange.

The lungs and gas exchange
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Biology Topic 2The lungs and gas exchange
Quick Questions

Nitrogen

Oxygen

Carbon dioxide

Other gases

Composition of air breathed in Composition of air breathed out
1. A) Use the information
    shown to complete the
    the second pie chart.

    B) Which process has
    happened in the lungs
    to change the
    composition of the air?

 
2. State how a large surface area is achieved for gaseous exchange in:
    
    
    A) Humans

    B) Fish
     

78%

21%

1% 

78%

____%

4 % 
2% 
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Biology Topic 2The heart
Explain what is meant by the term “double circulatory system”. Annotate the diagram to help
with the explanation in relation to the heart. 
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Biology Topic 2The heart
Label this diagram of the heart and include a description of the journey the blood takes through it.

Explain why there is a difference in the
thickness of the walls of the heart muscle on each side.
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Biology Topic 2The heart
Quick Questions

1. Spot any mistakes in this flow chart showing the journey of the blood:
    
         aorta                           right atrium                        right ventricle                       pulmonary vein

2. Describe the function of pacemaker cells.

3. Draw an arrow on the heart diagram to show

    where the pacemaker cells are located.          
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Biology Topic 2coronary heart disease
Describe what Coronary Heart Disease (CHD) is, then evaluate the two treatments for it.
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Biology Topic 2coronary heart disease
Describe the issues of faulty valvles and then evaluate the use of mechanical and biological 
valves as replacements.

Explain what artificial pacemakers are and why
they may be necessary for some people.
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Biology Topic 2coronary heart disease
Describe the benefits and issues with using artifical hearts as a replacement heart.

Describe why a natural heart transplant is better for the patient.
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Biology Topic 2
Quick Questions

coronary heart disease

1. Name the blood vessels affected in coronary heart disease.

2. Explain how they are affected and the impact of this on the heart.

3. Suggest one disadvantage of using mechanical valves to replace faulty heart valves.
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Biology Topic 2health issues
Define “health”.

What are the two main groups of diseases?

Describe the other main factors affecting health.
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Biology Topic 2health issues
Different diseases can interact with each other. Describe four examples of this.
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Biology Topic 2
Quick Questions

health issues

1.  What do we call diseases that cannot be transmitted from one person to another?

2. Define the word “health”.

3. A study concluded that drinking carbonated drinks increases the risk of heart disease. 
    Suggest two reasons this may not be a valid conclusion.
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Biology Topic 2non-communicable
diseases

Number of ice-creams eaten
per 100 people
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Describe the impact of non-
communicable diseases.

Describe what risk factors are and
the difference between correlation
and causation - using the example. 
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Biology Topic 2non-communicable
diseases

Below are six diseases / conditions for which causal mechanisms are known.
Describe the risk factors for each one.
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Biology Topic 2non-communicable
diseases

Quick Questions

Low Medium High Very high
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Quartile (split into quarters)

BMI

Waist to hip ratio

1. Match the risk factor to the disease:

Obesity

Alcohol

Smoking

Inactivity

2. Researchers were examining how well BMI 
    and waist to hip ratio indicate the risk of 
    developing CHD in men. Using the graph 
    of their results, which factor would you 
    advise doctors use and why?

Lung cancer

CHD

Type 2 diabetes

Brain damage



© Emmatheteachie 2019

40

Biology Topic 2Cancer

What causes cancer? Describe what benign and malignant tumours 
are and why they are each dangerous.

What can form as a result of
cancerous cells? Label this on
the diagram below:



© Emmatheteachie 2019

41

Biology Topic 2Cancer
Briefly describe the the two
methods of treating cancer
that are shown below:

Name the four lifestyle factors that can
increase a person’s risk of developing cancer.

What other factor can increase a
person’s risk of developing cancer?
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Biology Topic 2Cancer
Quick Questions

1. Cancers cause uncontrolled cell division. Name the process that isn’t working 
    properly here (link to Topic 1: Cell Biology).

2. Describe the difference between benign and malignant tumours.

3. Why are many teenagers in the UK vaccinated against the Human Papilloma Virus?
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Biology Topic 2Plant tissues and organs
Label this diagram of the leaf and describe the function of each tissue.
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Biology Topic 2Plant tissues and organs
Complete this table how the transport systems of the plant work. Add arrows 
to the xylem and phloem diagrams to illustrate the direction of transport.

What is the name of the process that moves dissolved sugars through the plant?
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Biology Topic 2
Quick Questions

Plant tissues and organs

1. Complete the labels below: 2. Explain how the structure of each
    of these tissues helps it carry out 
    its function:

    A) Palisade mesophyll

    B) Xylem (linked to Topic 1: Cells)
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Biology Topic 2Transpiration

Why do plant leaves have stomata?
Describe what each diagram shows and explain
how the guard cells open and close the stomata.
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Biology Topic 2Transpiration

Describe what transpiration is. Describe what the transpiration stream is:
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Biology Topic 2
Quick Questions

Transpiration

1.  What is the function of guard cells?

2. During the day, many potassium ions enter the guard cells. 
    Explain how this helps the plant carry out photosynthesis (link to Topic 1: Cell Biology).
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Biology Topic 2factors affecting the
rate of transpiration

Describe the 4 factors that affect the rate of transpiration.



© Emmatheteachie 2019

50

Biology Topic 2factors affecting the
rate of transpiration

Describe the adaptations that plants have to allow them to respond to water loss by transpiration.
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Biology Topic 2factors affecting the
rate of transpiration

Calculate the rate of transpiration for
this shoot under A) normal conditions
and B) windy conditions.

Name this piece of apparatus and describe
how it is used to calculate the rate of transpiration.

A) The air bubble moves 5mm in 8 minutes.

B) The air bubble moves 12mm in 9 minutes.
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Biology Topic 2

Quick Questions

factors affecting the
rate of transpiration

1. State the four factors that can affect the rate of transpiration.

2. Explain why plants living in hot, dry environments cannot simply close their stomata
    forever to prevent excessive water loss.

3. Explain why the shoot must be sealed with a bung.
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The stomach

1. Fill in the missing parts of this hierarchy. (3)

2. Where in the body is water absorbed? (1)

3. Describe the function of the stomach. (2)

LARGEST

SMALLEST

Organism

Organ
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4. Which enzyme is produced in the salivary glands? (1)

5. Bile is produced in the liver and stored in the gall bladder. Explain the function of bile in the digestive
    system. (3)

6. Complete this table by putting a tick or cross in each box. (4)

Protease

Name of
enzyme

Site(s) of production

Stomach Pancreas Small
intestine

Stomach Pancreas Small
intestine

Site(s) of action

Lipase
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7. Fill in the gaps to show the reaction that lipase catalyses. (2)

8. The graph to the right shows the rate of enzyme 
    action as pH increases.

A) What is the optimum pH of enzyme B? (1) 

B) What happens to enzyme A when the 
     pH becomes alkaline? (1)

C) One of the enzymes is proteasem which is produced
     in the stomach. Which one do you think it is and why? (2)

pH

Ra
te

 o
f e
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ym
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n

2 4 6 8 10 12

Enzyme A
Enzyme B
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9. Explain why protease cannot catalyse the breakdown of starch. (2)

10. Label the four components of the blood. (2)

11. Describe the function of the plasma. (2)
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A capillary

12. Capillaries are the smallest of the three types of blood vessels. 
      Explain how their structure allows them to carry out their function. (3)

13. Explain why veins often have valves. (2)

14. Arteries carry blood away from the heart. In a study, 1.32 litres of blood passed through an artery in
      3.5 minutes. Calculate the rate of bood flow through the artery. Give your answer in ml/min and to 
      1 decimal point. (1)
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15. A) Complete the labels on this diagram of the heart. (2)
      B) Draw a star in the chamber where the heart’s natural pacemaker cells are located. (1)

16. Describe the journey the blood takes from the body to the heart, through the heart and to the lungs. (4)
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17. Explain why coronary heart disease can be life-threatening. (3)

18. Name the two methods of treatment for coronary heart disease. (2)

19. Artificial hearts can be transplanted into the body. Suggest why these 
      are not a permanent solution for patients suffering from heart failure. (2)
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20. A patient has fallen and broken their leg badly. They have surgery and will need to remain in bed
      for the next 10 weeks. Besides monitoring the healing of their leg, what other aspect of their health
      should be monitored and why? (2)

21. Define the phrase “non-communicable disease”. (1)

22. Complete the sentences below by choosing the correct word from the box below: (4)
      
      Risk factors _________________ the chances of a person developing a disease. Smoking is a
      
      risk factor for ________________________. Alcohol can cause ________________________ and affect 
 
      brain functioning. And carcinogens like ______________________  increase the risk of developing

      cancer. Finally, ________________________ is more likely to develop when a person is obese.

liver disease    decrease        radiation      type 2 diabetes       lung cancer         increase       anaemia
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23. Describe the difference between a benign and malignant tumour. (1)

24. Name the plant tissue where photosynthesis takes place. (1)

25. TRUE or FALSE: the xylem transports water up and down the plant. (1)

26. Name the process by which dissolved sugars are transported in a plant. (1)

27. Label this diagram (2): 
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28. Define the word “transpiration”. (2)

29. State 4 factors that can affect the rate of transpiration. (2)

30. A student measured the rate of transpiration using
      the apparatus shown here. First, she measured the
      rate under normal conditions, with no lamp. Then
      she measured the rate with the lamp switched on.
      Complete the table below. (2)

Start

Position of air bubble (cm)
Conditions

Without lamp 2

1

7

10 18

20

With lamp

End
Time

Rate of
transpiration

(cm/min)
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31. Using the results from the previous question, compare and explain the difference between the
      rates of transpiration in a plant with and without a lamp switched on. (2)

32. Gas exchange happens in plant leaves, human lungs, fish gills and in other living organisms. The
      gas exchange surfaces are adapted for this function. Describe 4 ways in which exchange surfaces
      in animals are adapted for gas exchange. (4)

An alveolus
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Answers
Biology Topic 2

1. LARGEST

SMALLEST

Organism

Organ system (1)

Tissue (1)

Cell (1)

Organ

2. The large intestine (1)

3. To churn / mix the food (1)
    With hydrochloric acid / HCl (1)
    - If the chemical formula is given, the H and C must be uppercase while the L must be lowercase.

4. Amylase (1)

If you aren’t sure of the chemical formula,
don’t use it! If it’s wrong you will lose the mark.
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Protease

Name of
enzyme

Site(s) of production

Stomach Pancreas Small
intestine

Stomach Pancreas Small
intestine

Site(s) of action

Lipase

Lipids / fats and oils Glycerol Fatty acids

5. Any 3 from:
    Bile is released into the small intestines / it works in the small intestines (1)
    Bile neutralises hydrochloric acid from the stomach (1)    
    Bile emulsifies fats (1)
    Bile increases the surface area of fats for lipase to work on (1)
    - if neither of the last two points have been stated, one mark may be awarded for stating that bile
    increases the efficiency of lipid / fats & oils digestion.

6. 1 mark is awarded for each correct row in “Site(s) of production” and “Site(s) of action”.

7. (1) for the substrate and (1) for both products (in either order).
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Answers
Biology Topic 2

Red blood
      cell

White blood
       cell

Platelet

Plasma

2

A common mistake is to say the enzyme has been killed.
This is wrong - enzymes aren’t alive (they’re just special 

proteins!) so they cannot be killed, just denatured.

8. A) pH 9.0 (1) - accept answers in the range 8.8 - 9.2

    B) It has become denatured (1)

    C) Enzyme B (1)
          because its optimum pH is low / acidic and the stomach contains hydrochloric acid (1)

9. The active site of each enzyme is specific to one substrate (1)
    - You can also say that starch won’t fit into protease’s active site as it has the wrong shape for this.
    This is known as the lock and key theory of enzyme action (1)

10. The marks are awarded like so:
      (2) - all labels are correct
      (1) - 2 or 3 labels are correct
      (0) - 1 or 0 labels are correct

11. The function of the plasma is
      to transport blood cells (1)
      and proteins and other 
      chemicals (1).
- It is acceptable to give examples for 
either mark, including names of blood 
cells, like red and white blood cells, 
and names of proteins or chemicals 
like antibodies, CO  , urea, glucose, etc.  
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Answers
Biology Topic 2

15.  The marks are awarded like so:
       (2) - all labels are correct
       (1) - 2 or 3 labels are correct
       (0) - 1 or 0 labels are correct

16. The blood travels to the heart through
      the vena cava (1)
      Then the right atrium (1)
      Then the right ventricle (1)
      Then through the pulmonary artery (1)
      (to the lungs - no mark for saying this)

17. CHD is caused by the build-up of fatty deposits in the 
      coronary arteries (1)
      This restricts blood flow to the heart (1)
      A lack of oxygen can cause a heart attack (1)

AortaPulmonary
    artery

Right
ventricle

(1) for a
star here

Left atrium

12. The fuction of capillaries is to allow substances to diffuse in and out of the blood (1)
      They have very thin walls / 1 cell thick walls (1)
      To reduce the distance for diffusion of substances, which increases the rate of diffusion (1)

13. Valves prevent the backflow of blood (1)
      Veins transport blood under low pressure and therefore require valves (to prevent any backflow) (1)

14. 1.32 litres = 1320 millilitres.
       Rate of blood flow = 1320    3.5 = 377.1 ml/min (1)
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Answers
Biology Topic 2

18. Statins (1) and stents (1)

19. Artificial hearts can cause the blood to clot (which leads to heart attacks) (1)
      They also require a lot of machinery to work so the patient cannot leave hospital (1)

20. Their mental health should be monitored (1)
      As people suffering from severe physical ill health are more likely to develop mental illness (1)
      - Examples of mental illness are also accepted, e.g. depression.

21. A non-communicable disease is one that cannot be transmitted from one person to another (1)
      - It is also acceptable to say it is not infectious.

22. Risk factors _________________ the chances of a person developing a disease. Smoking is a
      
      risk factor for ________________________. Alcohol can cause ________________________ and affect 
 
      brain functioning. And carcinogens like ______________________  increase the risk of developing

      cancer. Finally, ________________________ is more likely to develop when a person is obese.

23. A benign tumour is found in one area of the body and cannot spread, whereas a malignant tumour
      can spread to other parts of the body (1)

increase

lung cancer liver disease

radiation

Type 2 diabetes

You need to discuss both
types of tumour, otherwise

it is not a comparison!
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Answers
Biology Topic 2

24. Palisade mesophyll (1)

25. FALSE (1) - it only transports water UP the plant (not up and down!)

26. Translocation (1)

27. Stomata is also accepted
      but this is the plural so not
      technically correct

28. Transpiration is the loss of water
       vapour from the leaves (1)

29. Light intensity, temperature, humidity, air movement 
      (2) - all 4 factors are correct
      (1) - 2 or 3 factors are correct
      (0) - 1 or 0 factors are correct  

Guard cell (1)

Stoma (1)

Try coming up with a mnemonic
to remember these or else 

just learn “LIT HAM!”

It is the phloem that can
transport both up and down
the plant (except it moves
dissolved sugars / cell sap!)

Remember “P” for
photosynthesis
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30. 1 mark for each correct rate of transpiration.

31. The rate of transpiration is twice as rapid when there is a lamp switched on beside the plant (1)
      A higher light intensity means the plant is photosynthesising (1)
      And therefore the stomata are open to allow carbon dioxide to diffuse in (1)
      As the stomata are open, more water vapour is lost through the leaves,
      increasing the rate of transpiration (1)

32. - having a large surface area (1)
      - a thin membrane / short diffusion pathway (1)
      - having an efficient blood supply (1)
      - being ventilated (1)
    

Start

Position of air bubble (cm)
Conditions

Without lamp 2

1

7

10 18

20 0.25

0.5With lamp

End
Time

Rate of
transpiration

(cm/min)

Work out the distance moved by taking the start position away from the end position.

Rate of transpiration = the
distance the air bubble 
moved, divided by the

time it took!

5 / 20 = 0.25

 
9 / 18 = 0.5

Note, the last two are only in animals! 
If you missed these, check you read 

the question properly.

You can also say
gas exchange
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Biology Topic 2True or false?
Decide if you think each statement is true or false!

Your salivary glands can produce
up to six cups of saliva a day.

If you are upside down and swallow 
food, it will still get to your stomach.

The acid in your stomach is so strong 
it could dissolve an iron nail.

The digestive system is around
     metres long.

About a third of the body’s blood
flows through the liver every minute.

If you lined up all of your blood
vessels, they’d cover a distance of...

Snake hearts have 3 chambers.

Mature red blood cells circulate for about
100 - 120 days before they are broken down.

Adult lungs contain around
                 thousand alveoli.

The heart beats around 10 billion
times in an average lifetime.
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Biology Topic 2True or false? - Answers
How many did you get right? Well done!



Thank you
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Thanks & Bye!
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f r o m

Thank you
so much for using my 

Studyalong Workbook! I hope 

it helps you achieve your 

best and grows your 

love for Science! 

Visit
www.emmatheteachie.com

for more Studyalong

workbooks, videos and

fun resources!
Review

this Studyalong workbook

and let others know what

you thought of it! If you 

enjoyed using it, please tell 

your friends & teachers!

Connect
with me on Instagram

and YouTube (don’t forget

to subscribe!) for lots of fun 

Science learning!

#emmatheteachie

Good luch
for your GCSE exams! 

Believe in yourself, you can do it!!!


