
 



  

Multicellular organisms have cells that are differentiated according to their function. All the basic functions of life 
are the result of what happens inside the cells which make up an organism. It is these specialised cells that are 
responsible for the workings of the different organ systems- systems which enable us to function internally as well 
as respond efficiently to our environment to maximise survival.  

You will explore the structure and function of one organ system, the nervous system and how it can bring about 
fast responses. This system allows us to respond to external changes in our surroundings. 
You will also explore the structure and function of the human eye, describe common defects of the eye including 
myopia, hyperopia, and the role of new technology in the treatment of these conditions. You will also learn about 
the structure and function of the brain, look at how scientists have learnt about brain damage and explore the 
treatment available for brain injury.  
 

Refresh your knowledge on cell structure using this link 
https://www.bbc.co.uk/bitesize/guides/z84jtv4/revision/7  
Here you will recall the organelles that make up a cell and how cells become specialised to carry out a particular 
function.  
 
You will also need to review learning on transport in cells, with focus on diffusion. You will find this on 
https://www.bbc.co.uk/bitesize/guides/zc7k2nb/revision/1 
 
Another useful link is https://www.bbc.co.uk/bitesize/guides/z8fkmsg/revision/10, this should refresh your 
learning on how drugs are used to treat and prevent diseases 
 

B1.1, B1.2, B2.1, B2.2, B3.1, B4.1 (New Science Mastery) 
B1, B3, B7 (AQA)  
 

Bodies are systems 



  

2. What is TRUE about the size and shape of cells? 
£ A. All cells are the same size, but not all cells are the same shape.  

£ B. All cells are the same shape, but not all cells are the same size.  

£ C. Different cells can have both different sizes and different shapes. 

 

3. How do we know that this diagram is showing an organ system?  
 
£ A. It is made up of more than one tissue working together 
£ B. It is made up of more than one organ working together  
£ C. It shows the stomach which is made of tissues 
 

1. What is the name of the part labelled A?       
£ A. Cell wall  
£ B. Cytoplasm  
£ C. cell membrane   
 

4.You accidentally touch something very hot and your hand moves away quickly. 
Which of the 7 life processes of organisms is being used? 
 
£ A. Sensitivity  
£ B. Respiration   
£ C. Excretion   
 

 



 

5. Which statement is true about enzymes? 
£ A. Enzymes can help build larger molecules from smaller ones  
£ B. Enzymes can catalyse any reaction 
£ C. Enzymes are used up in reactions   
 

6. Why are enzymes not active at high very temperatures? 
£ A. Enzymes die at very high temperatures  
£ B. The shape of the active site changes at very high temperatures   
£ C. The enzyme and substrate do not collide  
 

7. The alveoli in lungs are well adapted for gas exchange. Why is an efficient blood 
supply to the alveoli an adaptation to this function? 
 
£ A. Oxygen from the blood is needed for respiration in the alveoli  
£ B. Alveoli have a large surface area for diffusion of oxygen and carbon dioxide 
£ C. Maintains a high concentration gradient of oxygen and carbon dioxide  
 

8. The function of muscle cells is to generate movement. How is muscle cell 
structure well adapted to this function? 
 
£ A. Contain many ribosomes  
£ B. Contain many mitochondria   
£ C. Contain a larger nucleus   
 

9. A student measured their reaction time in seconds (s). Calculate the mean of these set 
of numbers: 3.2s, 4.1s, 3.7s, 4.5s, 4.0s 
£ A. 19.5s  
£ B. 3.9s  
£ C. 4.1s  
 



  

If you answered A you have mixed up cell wall and cell membrane. Cell wall is 
found only in plant cells, whereas cell membrane is found in both plant and 
animal cells.  Look at different diagrams of the cell wall and the cell membrane alongside 
comparing their functions should practice differentiating these parts. If you answered B shows 
a lack of understanding of the different key words.  
 

Answering A show the common confusion of the definitions of tissues and 
organs. To resolve this, you should organise different examples of cells, tissues, 
organs and systems.  
 

If you answered A, this is correct because using senses, processing them and a 
reflex action is 'sensitivity'. If you answered B/C there is a lack of understanding 
of what respiration/excretion is, to resolve this match up examples of each life 
process with the name of the process. 
 
If you answered B or C visit this link to read about the structure and function of 
enzymes https://www.bbc.co.uk/bitesize/guides/z89mk2p/revision/5  

If you answered A, remember why an efficient blood supply is needed to maintain a high 
concentration gradient. Model this process using diagrams where oxygen is in high 
concentration in the alveoli, then it diffuses quickly into blood because blood has a much 
lower concentration. Then this is pumped away quickly so the low concentration in the 
blood is maintained. If you answered B, remember this is an adaptation of the alveoli, but 
it does not explain the structural adaptation of having an efficient blood supply.  
 

If you answered A, this is incorrect because enzymes are not living organisms, so they do 
not die. If you chose C, this may be partly correct, however enzymes and substrate do not 
bind because the enzyme’s active site has changed shape. Review definition of 
denaturation and how this affects enzyme activity.  
 

If you got this wrong revisit the structures and functions of organelles in a cell. Create a 
jumbled list of the different structures and functions then match them up and then 
explain how the structure is well adapted to carrying out that function. 
 

If you answered A, you have forgotten to divide the total by the number of values there 
are. If you answered C, you have confused mean with median and instead rearranged the 
numbers in order. Practice calculating mean for different sets of numbers, remember you 
must add up the numbers then divide by the total by the number of values there are 
 

If you answered A or B review specialised cells found in both plants and 
animals. Describe why they are different sizes and have different shapes for 
them to carry out their function.  
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Cells called 
receptors Detect stimuli (changes in environment). 

Coordination 
centres 

e.g. brain and spinal cord that receive 
information from receptors. 

Effectors Muscles or glands, which bring about 
responses to restore optimum levels. 

 
 

Information from receptors 
passes along cells (neurones) as 

electrical impulses to the 
central nervous system (CNS) 

The CNS is the brain and the 
spinal cord.  

Coordinates the response of effectors; 
muscles contracting or glands 

secreting hormones 

Stimulus Lights switch on 

Receptor Cells in retina 

Coordinator CNS 

Effector Muscles 
connected to iris 

Response Pupils get 
smaller 

 

The reflex arc and reflex actions  

Reflex actions, for instance pulling your hand away 

from a pain stimulus, follow a simple pathway.  

1. The receptor detects the stimulus and passes 

electrical impulses along the sensory neurone to the 

CNS (the spinal cord part, in this case). 

 2. There is a junction between the sensory neurone 

and the relay neurone called a synapse. Here, a 

chemical is released that diffuses across the gap and 

causes an electrical impulse to pass along the relay 

neurone.  

3. There is another synapse between the relay 

neurone and the motor neurone, again a chemical is 

released that causes the electrical impulse to pass 

along the motor neurone.  

4. The impulse arrives at the effector – in this 

example, a muscle that contracts to pull your hand 

away from the source of pain.  
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Cerebral 
cortex 

Largest part of the human 
brain. Higher thinking skills 
e.g. speech, decision making. 

Cerebellum 
Balance and voluntary 
muscle function e.g. walking, 
lifting. 

Medulla 
Involuntary (automatic) body 
functions e.g. breathing, 
heart rate. 

 
 
 

 
 

Accommodation is the process of 
changing the shape of the lens to 

focus 

Near object Far object 

Ciliary muscles 
contract, 

suspensory 
ligaments loosed, 
lens get thicker, 

light is more 
refracted. 

Ciliary muscles 
relax, suspensory 
ligaments pulled 
tight, lens pulled 
thin, light is only 
slightly refracted. 

Hyperopia (long 
sightedness)  

Myopia (short 
sightedness) 

Treated using a 
convex lens so the 
light is focused on 

the retina. 

Treated using a 
concave lens so 

light is focused on 
the retina.  

 
 
 

Neuroscientists have been able 
to map regions of  the brain by 

studying patients with brain 
damage, electrical stimulation 

and MRI. 

retina 

optic nerve 

sclera 

cornea 

iris 

ciliary muscles 

suspensory ligament 
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Retina Light sensitive cell layer.

Optic nerve Carries impulse to brain.

Sclera Protects the eye.

Cornea Transparent layer that 
covers the pupil and iris.

Iris Pigmented layer, controls 
size of pupil.

Ciliary 
muscles

Controls thickness of 
lens.

Suspensory 
ligaments

Connects lens to ciliary 
muscles.

medulla 

cerebellum 

cerebral cortex 

Synaptic cleft 

vesicles 
axon terminal 

axon 

neurotransmitter 

neurotransmitter 
receptors 

direction of impulse 

Synapse (gap where two neurons meet). 



 

Humans have been able to colonise most of the earth. Even in extreme environments, like the Arctic Circle 
and the Sahara Desert, humans can live and thrive.  
 
Humans, like all mammals need to maintain a constant internal environment. If our core body temperature, 
blood glucose levels, or water levels change too much we can get very ill or even die. 
 
Enzymes are very specific. Changes in conditions affect their shape causing them to denature. Enzymes are 
the main reason for homeostasis. 
 
To prevent this, our body has several systems which it uses to maintain a constant internal environment.  
Homeostasis is the regulation of the internal conditions of a cell or organism to maintain optimum 
conditions for function in response to internal and external changes. 
 
Homeostatic mechanisms are so important for your survival that they are automatic. This means your body 
constantly adjusts without you having to consciously think about it. Any change follows the same basic 
structure: 
 

 
 

Homeostatic control mechanisms come in two forms: 
Ø Nervous responses: These use nerves to transfer information from the receptors to the brain and 

spinal cord (co-ordinators) and then to effectors. 
Ø Hormonal responses: These use hormones which are released from various organs and travel 

through the blood stream to various effectors. 

 

https://www.stem.org.uk/system/files/elibrary-resources/legacy_files_migrated/17466-
catalyst_14_3_192_edited.pdf 
 

Principles of Homeostasis 



 

1. Define ‘homeostasis’ 
 
 

2. List 3 things humans, and all mammals, must keep constant to survive. 
 
 
 

3. What is a receptor? Give an example 
 
 

4. What is a coordinator? Give an example 
 
 

5. What is an effector? Give an example 
 
 

6. What are two differences between nervous and hormonal responses? 
 
 

7. What does ‘optimum’ mean? 
 
 

8. Complete the sentences: 

Mammals need homeostasis because… 
Mammals need homeostasis but…. 
Mammals need homeostasis therefore…. 

 
9. Draw a ‘lock and key’ diagram to show the specific action of enzymes. Include the following labels: 

Enzyme, substrate, active site, enzyme-substrate complex, product 
 

10. Define ‘denatured’ a diagram might help 

 



 

1. What is the best definition of homeostasis? 
£ A. The maintenance of a constant external environment  
£ B. The maintenance of a changing internal environment  
£ C. The maintenance of a constant internal environment   
 

2. What are three examples of conditions controlled by homeostasis in the body?  
£ A. Blood glucose concentration, body temperature and nervous responses 
£ B. Blood glucose concentration, body temperature and water levels  
£ C. Body temperature, nervous responses and chemical responses 
 

3. Which protein is responsible for supporting homeostasis? 
£ A. Enzymes 
£ B. Antibodies  
£ C. Hormones  
 

If you answered A, you have confused internal with external environment. Remember, internal environment is 
inside the body whereas external environment is the surroundings around the body. To fix-it write out the 
definition of homeostasis and give examples of mechanisms that are controlled by it. Explain what will happen if 
these mechanisms are not maintained 
 
If you answered B, you have correctly identified that it is the maintenance of the internal environment, however 
you have misidentified the use of the word ‘changing’. Remember we want any changes in our body to return to 
normal state. To fix-it write out the definition of homeostasis and give examples of mechanisms that are controlled 
by it. Explain what will happen if these mechanisms are not maintained 
 
If you answered C, you are correct! To improve further visit the link to read about homeostatic mechanisms are 
maintained https://www.bbc.co.uk/bitesize/guides/zxgmfcw/revision/1 
 



 

Structure and Function of 
the Nervous System 

The nervous system is made of nerve cells (neurones). Neurones are specialised cells which can carry electrical 
impulses along their long thin cytoplasm, called an axon. Neurones come in 3 main forms sensory neurone, 
relay neurone and motor neurone. 
 

 
Sensory neurone These connect receptors to the coordinator 
Relay neurones These coordinate the correct response to the stimulus 
Motor neurone These send the signal from the coordinator to the effector 

 
The coordinators for the nervous system are the brain and the spinal cord. These are known collectively as 
the central nervous system (CNS). The CNS is responsible for coordinating all the sensory information around 
you. It coordinates the response of effectors which may be muscles contracting or glands secreting hormones. 
 
Where a nerve ends and joins to another there is a gap. This gap is known as a synapse. At the synapse, the 
electrical signal is transferred into a chemical signal that diffuses across the gap. The synapse is important as it 
allows the nervous system to direct the signal to the right location.  
 
A receptor is a cell that detects the stimulus. This sends a message to the brain. The brain then sends a 
message to the effector  

 
 
 

 
Bright light 

 
 

Eyes 
 

Sensory neurine 

 
Relay neurone 

 
Motor neurone 

 
Muscles in iris contracting 

 
Pupils constrict/eyes close 

 



  

Required Practical- Investigation into the effect of a factor on human reaction time 
 
Background 
Messages travel very quickly around your body through the nervous system. This is so that you are able to 
respond to changes in the environment (stimuli). The time it takes for you to respond to such a change is called 
your reaction time.  
The reaction times of humans are all slightly different and can be affected by external factors. One of the 
factors that is thought to improve reaction time is caffeine. Caffeine is found in coffee, fizzy drinks and 
energy drinks. Below is a method for comparing reaction times.  
Equipment  

• a ruler 
• a chair 
• a table  
• cola drink (both caffeinated and non-caffeinated) 
  

 
 

Method  
1. Work in groups of 2. One person is person A and one is person B. 
2. Person A drinks Cola drink A. 
3. Person A sits down on a chair with good upright posture and eyes looking across the room. They should 

place the forearm of their weaker arm across the table with their hand overhanging the edge of the table.  
4. Person B will hold a ruler vertically with the bottom end (the end with the 0 cm) in between the thumb 

and first finger of Person A. Person A’s fingers should not touch the ruler. 
5. Person B will check that person A is ready to catch the ruler.  
6. Person B will then drop the ruler without telling person A. 
7. The distance that the ruler dropped should be recorded. 
8. Repeat 3 times. 
9. Swap places so that Person B drinks the drink and catches the ruler and person A drops the ruler. 

 
 



 

 

Brain 

Spinal Cord 

You are thirsty, how does your nervous system allow you to pick up the glass? Use the diagram above to help you 
answer the question 
Remember to include what the stimulus, receptor, effector and response are. 
 
Other scenarios  

1. You are in your Maths lesson. The fire alarm bells rings. How and why does your body react? 
2. You are in the cinema with your best friend. Your friend taps you on the shoulder. How and why does your 

body react? 
3. You are at home. A relative cooks chicken and rice. How and why does your body react? 

 

 

 
 
 
 

Stretch 
1. How different will the response be when you sneeze or pull your hand away from a hot object?  

 
2. Multiple Sclerosis is a debilitating condition that affects the brain/Spinal Cord. What might be the 

symptoms of this condition?  
 
 
 
 
 
 
 
 
 



 
  

1. What was the independent variable in your investigation? 
2. What was the dependent variable in your investigation? 
3. Give two sources of error in the method and one possible way of reducing their impact on the results. 
4. Three students measured their reaction times. The students used a computer program. The image below 

shows the image displayed on the computer screen. 
This is the method used: 
1.   Sit facing the computer screen. 
2.   Click the mouse button as quickly as possible when the computer screen turns green. 
3.   Record the time taken as shown on the computer screen. 
4.   Repeat steps 2 and 3 a further 9 times. 
The table shows the students’ results. 

 
Attempt 
number 

Time in milliseconds 

Student A Student B Student C  

1 275 260 272  

2 259 268 268  

3 251 251 275  

4 261 256 266  

5 260 244 270  

6 263 280 283  

7 259 468 274  

8 256 258 278  

9 255 255 286  

10 248 277 275  

Mean 259 282 275  

(a)     Suggest why measuring reaction time with a computer is more accurate than measuring reaction time 
with a stopwatch. 
 (b)     The students measured 10 reaction times for each person rather than 3 reaction times. Explain why. 
 (c)     Explain why the mean for student B has been calculated incorrectly. Use information from the table. 
 (f)      Student C said the results from this investigation showed that he had the fastest reactions. 
Give two reasons why student C’s statement is not correct. 
 (g)     The reaction the students investigated is not a reflex action. Give the reason why. 

 



  

1. What is the central nervous system (CNS) composed of? 
£ A. Both brain and spinal cord 
£ B. Spinal cord and skin  
£ C. Spinal cord, brain and skin  
 

2. What is an effector? 
£ A. A cell that detects a change in the environment 
£ B. A muscle or gland that responds to a stimulus  
£ C. A coordinator that receives and processes impulses  
 

3. What diffuses across the synapse? 
£ A. Electrical impulses   
£ B. Chemical signals 
£ C. Electrical impulses and chemical signals  
 

If you answered A, you are correct! To improve further read about how spinal cord injuries affect the 
transmission of nerve impulses 
 
 
If you answered B, you have mistaken the skin as being part of the CNS and forgotten that the brain is part of 
the CNS. The skin is a receptor. To fix-it find out how the skin can send impulses (via neurones) to the CNS and 
why the skin is a receptor. Find out what role the brain plays in transmission of nerve impulses 
 
If you answered C, you have mistaken the skin as being part of the CNS. The skin is a receptor. To fix-it find 
out how the skin can send impulses (via neurones) to the CNS and why the skin is a receptor 
 



 

Reflex Action 

Reflexes are automatic responses. This means the signal never goes to your brain.  
 
The relay neurones in the spinal cord coordinate the response and your body will respond without needing to 
think about it.  
 
When the light levels are low, your iris contracts and your pupils get bigger. 
If you move into the light, your eyes detect the increase in light and automatically your iris will relax, and the 
pupils will shrink.  
This happens without conscious thought. Below is a diagram showing the basic structure of a reflex arc.  
 

 
 

 
 

 

Stages of reflex arc Moving from a dark 
room to a light room 

Touching a hot 
saucepan 

Stimulus Increase in light intensity  

Receptor  Light receptors in eye  

Neurone that sends 
signal to coordinator Sensory neurone  

Coordinator Relay neurone in spinal 
cord  

Neurone that sends 
signal to effector Motor Neurone  

Effector Muscle (Iris)  

Response  Pupil gets smaller  

 

Response 

Complete the table below to show the stages of 
the reflex arc. The example of the eye has been 
completed for you 

 



  

1. What is the scientific word for a nerve cell? 
2. What kind of signal passes along neurones? 
3. What is a synapse? 
4. What is the name for the cells which detect changes in the environment? 
5. Name the 3 types of neurone in a reflex arc 
6. What are the two coordinators of the nervous system? 
7. Why is a reflex arc automatic? 
8. Define ‘effector’ 
9. What type of signal passes through a synapse 
10. Define ‘diffusion’ 
11. What is the name of the organelle which contains the genetic material in the neurone? 
12. List 2 ways a neurone is specialised to carry out its function 
13. How is a motor neurone different from a sensory neurone? 

 

 

 

 

14. Roger sits on a pin. He screams and jumps up. Describe the journey of the signal through a reflex arc. 
Use the above diagram and sentence starter to help you 
When he sits on the pin…. This sends a signal to… The __________neurone then….  
 
 

15. Many human actions are reflexes. Which two of the following are examples of reflex actions?  
a) Jumping in the air to catch a ball  
b) Raising a hand to protect the eyes in bright light  
c) Releasing saliva when food enters the mouth  
d) Running away from danger  
e) Withdrawing the hand from a sharp object 

 
 

 
 



 

1. Which pathway shows how nerve impulses travel in a reflex action? 
£ A. Stimulus à receptor à sensory neurone à spinal cord à motor neurone à effector à response 
£ B. Stimulus à receptor à motor neurone à spinal cord à sensory neurone à effector à response 
£ C. Receptor à stimulus à sensory neurone à spinal cord à motor neurone à effector à response 
 

2. Name the three different types of neurones 
£ A. Sensory, receptor and motor neurones 
£ B. Sensory, relay and motor neurones 
£ C. Sensory, relay and effector neurones  
 

3. Which features best describe a reflex action? 
£ A. Automatic and voluntary  
£ B. Involuntary and automatic   
£ C. Involuntary and conscious  
 

If you answered A, you are correct! To improve further find out how reflexes are changed with people with 
neurological diseases such as multiple sclerosis. 
 
If you answered B, you have forgotten the order of the two neurones. Sensory neurone ‘senses’ the receptor 
whilst the motor neurone brings the impulse from the spinal cord to the effector to bring about the change. To fix-
it visit this website https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/3 
Draw the diagram of the reflex arc and add the labels in the correct order.  
 
If you answered C, you have forgotten the definitions of receptor and stimulus. To fix-it write out the definitions 
of both words. Give several examples of receptors and stimuli, then link a stimulus with the receptor that detects it. 
 



 

The Brain (TRIPLE ONLY) 

The human brain is approximately 2% of your body mass.  

It is responsible for all coordinating of complex behaviour as well as most of your homeostatic 
mechanisms. 

It is made of billions of interconnected neurones constantly sending and receiving signals to and from 
the rest of your body.  

Through examining people who have suffered brain injuries scientists have discovered that certain parts 
of the brain are specialised to perform certain tasks. Some of these are outlines below. 
 

 
 

The medulla is the most primeval part of the brain; it is mainly responsible for controlling the life 
supporting functions like heart rate, blood pressure and breathing rate. 

The cerebellum sits at the back of the head above the neck. It is responsible for coordinating movement 
and balance. 

The cerebrum is the large folded area at the top of the brain; It is responsible for intelligence, speech, 
memory, conscious muscle movement and decision making.  

The hypothalamus is a tiny cherry-size area situated behind your eyes; It plays a large role in 
homeostasis. 

 

https://www.stem.org.uk/resources/elibrary/resource/32339/inside-brain#&gid=undefined&pid=6 
 



 

  

‘How can brain injured patients help us to understand the workings of  the healthy brain? 
 
If we identify the deficits in brain function of someone AND locate the deficits to a specific part  
of the brain, then we can work out the normal function of that part of the brain. 
 
1. Studying people with brain damage 
2. Deep brain stimulation (DBS) – planting electrodes inside the brain that stimulate those parts  

of  the brain. 
3. Scanning e.g. MRI and fMRI- An MRI (magnetic resonance imaging) scanner uses radio waves  

and a magnetic field to produce detailed images of  the brain. 
 

 



 

1. What is the role of the brain? 
2. How did scientists learn about the different parts of the brain? 
3. What area of the brain is responsible for increasing your heart rate when you exercise? 
4. What area of the brain is responsible for thinking about what you want for your birthday? 
5. What area of the brain is responsible preventing you falling off a balance beam in PE? 
6. What area of the brain is responsible for you being able to speak and listen? 
7. What area of the brain is responsible for remembering your phone number? 
8. A woman has a head injury. Her symptoms include: 

a. finding it difficult to name familiar objects 
b. not being able to remember recent events. 

Suggest which part of her brain has been damaged. 
9. A man has a head injury. He staggers and sways as he walks. Suggest which part of his brain has been 

damaged. 
 
A This region is concerned with consciousness, intelligence, memory, and language. 
B This region mainly coordinates muscle activity. 
C This region is concerned with unconscious activities such as breathing and heartbeat. 
Study methods 
D This study method involves careful tracking of the behaviour and social interactions of 

patients who have had a brain injury. 
E This study method involves electrically stimulating various parts of the brain whilst the 

patient is conscious and observing and recording the effects. 
F This study method involves scanning the brain using magnetic resonance imaging 

(MRI), which uses powerful magnets and radio waves. 
Some additional techniques not mentioned in the text include the following: 

• Computerised tomography (CT) scans. Also called computerised axial tomography 
(CAT) scans. These use a series of X-ray images from different angles and a computer 
to produce cross-sectional images of the body’s internal structure. 

• fMRI scans. These differ from MRI scans in that fMRI scanners produce an image 
related to the levels of oxygen in the blood and therefore to metabolic function and, 
hence, to localised brain activity. MRI scanners produce an image related to the water 
molecule’s hydrogen nuclei and therefore to anatomical structure. fMRI scanners are 
much more expensive than MRI scanners, and are used more for experimental 
research. MRI scans are used more for diagnosis. 

Questions 
1 Identify regions A, B, and C.  
2 Which region would be best studied using study method E, and why?  
3 For study method E, describe why electrical stimulation is used.  
4 Identify at least two risks and at least two benefits for study method E.  
5 Some patients may be traumatised by study method F. Why might this be?  
6 Why might CT scans be potentially hazardous to medical professionals and to patients 

requiring repeated scans?  
 
 



 

1. What is the function of the medulla oblongata?  
£ A. It controls automatic functions 
£ B. It controls learning and memory 
£ C. It controls posture and balance 
 

2. A person has had a brain injury and suffered from memory loss. What part of the brain 
has been damaged? 
£ A. Cerebral Cortex 
£ B. Medulla  
£ C. Cerebellum   
 

3. How have difference areas of the brain been mapped? 
£ A. Studying people with brain damage  
£ B. Studying people with brain damage, MRI scans and electrical stimulation   
£ C. MRI scans and electrical stimulation   
 

If you answered A, you are correct! To improve further read the stories of Phineas Gage and Louis Victor 
Leborgne, both who suffered injuries to their brains and the effects it had 
 
If you answered B, you have confused the function of the medulla with another part of the brain (cerebral 
cortex). To fix-it visit this link https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/5 
Write down the structures of the brain along with its function. Explain what might happen to people who have 
damaged their medulla.  
 
If you answered C, you have confused the function of the medulla with another part of the brain 
(cerebellum). To fix-it visit this link https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/5 
Write down the structures of the brain along with its function. Explain what might happen to people who have 
damaged their medulla.  
 



 

The Eye (TRIPLE ONLY) 

The eye is a complex sense organ that can not only detect the amount of light but also the colours it has. 
This gives us the sense of vision. By combining the information, we receive from our eyes with our 
knowledge of the world we can see what is happening around us. The main surface of the eye is covered 
in the protective layer called the Sclera. Below is a diagram that outlines the structure and function of 
the tissues in the eye. 
 
 

 

Iris: Ring of muscle which controls the 
amount of light entering the eye. 

Ciliary muscles: These contract to change the 
shape of the lens. This helps you see near 
and distant objects 

Suspensory ligaments: These connect the 
ciliary muscles to the lens 

Retina: A layer of light receptors 
which detect the light that 
enters the eye 

Fovea: Area where you see 
 most of the colour 

Optic nerve: Carries the signal 
from the retina to the brain 

Lens: Flexible transparent 
tissue that can refract (bend) 
light  

Iris: A hole which light passes 
through to hit the lens 

Cornea: Transparent window 
that lets light through 

Conjunctiva: Protects the eye 

https://www.youtube.com/watch?v=Yj5-cJgVX3c 
 
https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/7 
 



 

How do we see in different light intensities? 
 

 
 
 
 
 

 In low light intensity (dim light), the radial muscles contract causing the circular muscles to relax. The pupil 
dilates so lets in more light. 
 
In high light intensity (bright light), the circular muscles contract causing the radial muscles to relax. The pupil 
constricts reducing the amount of light entering our eyes. 



 

1. What it’s the function of the retina? 
2. What controls the size of the pupil? 
3. What is responsible for changing the shape of the lens? 
4. What type of cell is found in the optic nerve? 
5. List the tissues that must be transparent 

Read the passage below carefully. Some words are missing from it.  All the words you need are on the diagram of the eye. 

 

 

 

 
 

The light from something you look at goes into the eye through a small hole called 
the ____________. The light is made to bend by the ___________ and the ___________. 
They focus it onto the back of the eye where it forms an image. 

We see the image because the back of the eye is a kind of black screen (called 
the _______________) that senses light. It is covered with nerve cells that react when 
light reaches them and send a message along the ______________ to the brain. 

At a place where the main optic nerve leaves the eye there are no cells that can 
sense light. This makes a ___________. If light strikes here we cannot sense it! 

If too much light meets the retina the cells can be damaged.  So in bright light the 
coloured ring of muscle in the eye (the ____________) gets bigger.  This cuts down 
the amount of light that can get through the _______________. 

To get the light to focus in the right place, the lens has to be the right shape.  When 
you focus on something near you; for something far away it has to be thin.  The 
____________ holding the lens in place does this by squeezing or stretching the lens. 



 

1. What part of the eye controls the amount of light entering it?  
£ A. Iris 
£ B. Retina 
£ C. Pupil 
 

2. What are the changes that occur in the eye when a person enters dim light?  
£ A. The radial muscles contract, the circular muscles relax and the pupils contract 
£ B. The radial muscles relax, the circular muscles contract and the pupils constrict 
£ C. The radial muscles contract, the circular muscles relax, and the pupils dilate 
 
 

3. The drawing shows the structure of the eye. Name the part labelled X 
£ A. Cornea 
£ B. Iris  
£ C. Sclera  

 
 
 

x 

If you answered A, you are correct! To improve further read about how wearing glasses affects the amount of 
light entering your eyes 
 
If you answered B, you have forgotten the structures and functions of the eye. To fix-it watch the video on 
https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/7 match the part of the eye with its function 
explaining how it carries out its function.  
 
If you answered C, you have forgotten the structures and functions of the eye. To fix-it watch the video on 
https://www.bbc.co.uk/bitesize/guides/zprxy4j/revision/7 match the part of the eye with its function 
explaining how it carries out its function. 



  

Eyesight problems (TRIPLE 
ONLY) 

Accommodation is the word used to describe the process of focusing on near and far objects.  
 
 

 
 

To look at a distant object: 
• Ciliary muscles relax 
• Suspensory ligaments get pulled tight 
• Lens becomes thinner 
• Light is refracted less 

To look at a near object: 
• Ciliary muscles contract 
• Suspensory ligaments loosen 
• Lens becomes fatter 
• Light is refracted more 

 



 
  

Eyesight problems 
There are two common eyesight problems in humans. They are Myopia (short sightedness) and Hyperopia (long 
sightedness). 
 

 
 
 
Myopia: This is when you find it hard to focus on distant images because the lens is too thick, eyeball is long, or 
cornea is too curved. 
 
Hyperopia: This is when you find it hard to focus on near objects because the lens is too thin, eyeball is short, or 
cornea is less curved. 
 
In both cases the problems are easily fixed by wearing glasses or contact lenses. More advanced treatments 
include laser eye surgery and lens replacement surgery. 
 



 

1. Which statement is true about myopia?   
£ A. Near objects are blurred 
£ B. The lens is too weak 
£ C. It can be corrected with a concave lens 
 

2. Which part of the eye is not involved in focussing on images?  
£ A. Retina 
£ B. Iris 
£ C. Lens 
 
 

3. What happens to the suspensory ligaments and ciliary muscles when looking at 
distant images?  
£ A. Ciliary muscles relax, and suspensory ligaments are pulled tight 
£ B. Ciliary muscles contract and suspensory ligaments are pulled tight 
£ C. Ciliary muscles relax, and suspensory ligaments loosen 

 
 
 

If you answered A, you have confused myopia with hyperopia. To fix-it watch the video on 
https://www.bbc.co.uk/bitesize/guides/zprxy4j/video write down how myopia (short sightedness) is corrected 
by a concave lens 
 
 
If you answered B, you have confused myopia with hyperopia. To fix-it watch the video on 
https://www.bbc.co.uk/bitesize/guides/zprxy4j/video write down how myopia (short sightedness) is corrected 
by a concave lens 
 
If you answered C, you are correct! To improve further find out about other treatments for myopia 



 

1. Complete the sentences below: 
a. People with Hyperopia need to wear glasses because…. 
b. People with Hyperopia need to wear glasses but…. 
c. People with Hyperopia need to wear glasses so…. 

 
 
  Normal vision Myopia Hyperopia 

Where is the image  
formed? 
  

      

Why does this 
happen? 
  

      

What can be done to  
correct this, if  
necessary? 

      

 
Some people wear glasses to improve their vision. 

Figure 2 shows light entering the eye in a person with blurred vision. 
Figure 3 shows how this condition is corrected with glasses. 
 
 

                    Figure 2                                       Figure 3 

 
Compare Figure 2 and Figure 3. 
Explain how the blurred vision is corrected. 
 



  

Mastery Quiz 
1. Which is the correct definition of homeostasis? (1 mark) 

a) Maintenance of a constant external environment.  
b) Maintenance of a constant internal environment.  
c) Maintenance of body conditions.  
d) Keeping temperature the same. 

 
2. What conditions need to be maintained during homeostasis? (1 mark) 

a) Body temperature, water level in body, blood glucose concentration  
b) Water level, light intensity, soil nutrients 
c) Body temperature, glucose concentration, lipid levels in food 

 
3. Define a receptor. (1 mark) 

a) A cell that causes an effect.  
b) A cell that changes colour.  
c) A cell that detects stimulus.  
d) A cell that has nerves.  

 
4. Define a coordination centre? (1 mark) 

a) An automatic system that detects changes and responds to them. 
b) Cells that detect changes in the environment. 
c) Areas that receive and process information. 
d) Muscles and glands that bring about a response. 

 
5. What are three examples of a coordination centre? (1 mark) 

a) Brain, arm, pancreas 
b) Brain, spinal cord, pancreas 
c) Arm, leg, neck 

 
6. Define an effector. (1 mark) 

a) Cells that cause an effect. 
b) Cells that cause change. 
c) Muscles or glands that restore optimum levels. 
d) Muscles or glands that change temperature. 

7. What is a stimulus? (1 mark) 
a) A reaction to the environment. 
b) A change in the environment. 
c) A response to the environment. 
d) A chemical in the environment. 

 
8. What is the correct order of the stages of a coordinated response to a stimulus? (1 mark) 

a) Stimulus > receptor > effector > coordinator > response 
b) Stimulus > effector > coordinator > receptor > response 
c) Receptor > stimulus > coordinator > effector > response 
d) Stimulus > receptor > coordinator > effector > response 

 



 
  

9.What is a nerve cell called? (1 mark) 
a) A neuron 
b) A nerval receptor 
c) A brain cell 

 
10.What is the purpose of a reflex? (1 mark) 

a) To respond to stimulus.  
b) To change cells.  
c) To protect you from risks.  

 
11. How many types of neuron are there in a reflex arc? (1 mark) 

a. 1 
b. 2 
c. 3 

 
12. What are the gaps between neurones called? (1 mark) 

a) Junctions 
b) Space 
c) Membranes 
d) Synapse.  

 
13. How does information pass over a synapse? (1 mark) 

a) Osmosis 
b) Active transport  
c) Diffusion  
d) Jumps.  

 
14. What is NOT found in a reflex action? (1 mark) 

a) Brain 
b) Cells 
c) Synapse 
d) Neurones.  

 
15.  Give a reason for your answer to 13. (1 mark) 

a) Because it would take too long for the message to travel to it 
b) Because it would be too quick for the message to travel to it 
c) Because they are not involved in nervous co-ordination 
 

16. What makes up the central nervous system? (1 mark) 
a) Brain and spinal cord 
b) Brain and all other nerves 
c) Brain, spinal cord and pancreas 

 



 
  

17. In an experiment to investigate reaction time, a student did the ruler drop 
experiment. They investigated how music volume would affect the reaction time of 
other students.  
 

 A. In the above experiment the independent variable is the (1 mark): 
a) Music volume (dB) 
b) Reaction time (s) 
c) Students’ gender 
d) Amount of caffeine they had drunk (mg) 
e) How much practice the person had 
f) How much sleep the person had 

         B. In the above experiment the dependent variable is (1 mark): 
a) Music volume (dB) 
b) Reaction time (s) 
c) Students’ gender 
d) Amount of caffeine they had drunk (mg) 
e) How much practice the person had 
f) How much sleep the person had 

 C. In the above experiment two suitable control variables would be (2 marks): 
a) Music volume (dB) 
b) Reaction time (s) 
c) Students’ gender 
d) Amount of caffeine they had drunk (mg) 
e) How much practice the person had 
f) How much sleep the person had 

 



 
  

Section B This question is about the nervous system. 
 

(a)     Describe the difference between the function of a receptor and the function of an effector. 

In your answer you should give one example of a receptor and one example of an effector. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 
(4) 

 

(b)     Synapses are important in the nervous system. 

(i)     What is a synapse? 

______________________________________________________________ 

______________________________________________________________ 
 (2) 

(ii)     Describe how information passes across a synapse. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

 

(c)     Reflexes may be coordinated by the brain or by the spinal cord. 

(i)     The reflexes from sense organs in the head are coordinated by the brain. 

Name a sense organ involved in a reflex coordinated by the spinal cord. 

______________________________________________________________ 
(1) 

 



 
  

(ii)     The table shows information about reflexes coordinated by the brain and reflexes 
coordinated by the spinal cord. 

  
Organ 
coordinating 
the reflex 

Mean length 
of neurones 
involved in 

cm 

Mean time 
taken for 
reflex in 

millisecond
s 

Mean speed 
of impulse 
in cm per 

millisecond 

Brain 12   4 3 

Spinal cord 80 50   

Calculate the mean speed of the impulse for the reflex coordinated by the spinal cord. 

____________________________________________________________ 

______________________________________________________________ 

Mean speed = ________ cm per millisecond 
(1) 

Max 10 marks 
 



 
  

 
Section C: Triple Only 
 
1. Match each part of the brain to the correct function: hypothalamus, pituitary gland, 

cerebral cortex, cerebellum and medulla. 
a) Consciousness, intelligence, memory and language 
b) Coordinating muscular activity and balance 
c) Unconscious activities, such as controlling the heartbeat 
d) Controlling body temperature 
e) Produces different chemicals (hormones) to coordinate and control body systems  

2. Name the parts of the brain. 

 
 

3. Match each part of the eye to the correct function: sclera, cornea, pupil, iris, suspensory 
ligament, ciliary muscle, retina, lens and optic nerve 

a) Contains light sensitive cells 
b) Carries impulses to the brain from the retina 
c) Transparent to let light in to the eye, helps focusing 
d) Controls the size of the pupil 
e) Holds the lens in place 
f) The hole through which light enters the eye 
g) Clear disc that focuses light rays on the retina 
h) Contracts to change the shape of the lens 

 
4. Name the parts of the eye 

 

 
 

5. Define accommodation. 
a) Seeing near or far 
b) Process of the contraction of the ciliary muscles 
c) Process of the relaxation of the ciliary muscles 
d) Process of changing the shape of the lens to focus on near or distant objects. 

 

 



 
  

6. State the defects of the eye in myopia. 
a) Long sightedness where rays of light focus behind the retina. 
b) Short sightedness where rays of light focus in front of the retina. 
c) Long sightedness where rays of light focus in front of the retina. 
d) Short sightedness where rays of light focus behind of the retina. 

 
7. State the defects of the eye in hyperopia. 

a) Long sightedness where rays of light focus behind the retina. 
b) Short sightedness where rays of light focus in front of the retina. 
c) Long sightedness where rays of light focus in front of the retina. 
d) Short sightedness where rays of light focus behind of the retina. 

 
8. Describe how the eye responds to bright light. 

a) Circular muscles of the iris relax, radial muscles contract and the pupil constricts. 
b) Circular muscles of the iris contract, radial muscles relax, and the pupil constricts. 
c) Circular muscles of the iris relax, radial muscles contract and the pupil dilates. 
d) Circular muscles of the iris contract, radial muscles relax, and the pupil dilates. 

 
9. Describe how the eye responds to dim light. 

a) Circular muscles of the iris relax, radial muscles contract and the pupil constricts. 
b) Circular muscles of the iris contract, radial muscles relax, and the pupil constricts. 
c) Circular muscles of the iris relax, radial muscles contract and the pupil dilates. 
d) Circular muscles of the iris contract, radial muscles relax, and the pupil dilates. 

 
10. Describe how the eye focuses on a near object. 

a) Ciliary muscles relax, suspensory ligaments loosen, the lens is then thicker and refracts light more 
strongly. 

b) Ciliary muscles relax, suspensory ligaments pulled tight, lens is then thinner and only slightly refracts 
light rays. 

c) Ciliary muscles contract, suspensory ligaments loosen, lens is then thicker and refracts light more 
strongly. 

d) Ciliary muscles contract, suspensory ligaments pulled tight, lens is then thinner and only slightly 
refracts light rays. 
 

11. Describe how the eye focuses on a distant object. 
a) Ciliary muscles relax, suspensory ligaments loosen, the lens is then thicker and refracts light more 

strongly. 
b) Ciliary muscles relax, suspensory ligaments pulled tight, lens is then thinner and only slightly refracts 

light rays. 
c) Ciliary muscles contract, suspensory ligaments loosen, lens is then thicker and refracts light more 

strongly. 
d) Ciliary muscles contract, suspensory ligaments pulled tight, lens is then thinner and only slightly 

refracts light rays. 
 

12. A person with damage to the cerebral cortex would experience which of the symptoms 
below. 

a) Problems controlling body temperature 
b) Unable to correctly balance 
c) Memory loss 
d) Problems with breathing 

 



 
Answers to Mastery Quiz 

  Section A 
1 b 
2 a 
3 c 
4 a 
5 b 
6 c 
7 b 
8 d 
9 a 
10 c 
11 c 
12 d 
13 c 
14 a 
15 a 
16 a 
17a  a 
17b b 
17c d/e/f 
 
Section B 

(a)     receptors detect / sense stimuli / change in surroundings or convert stimulus into an 
impulse  

ignore send impulses to brain / spinal cord  
1  

example of a receptor  
allow any appropriate organ or part of an organ, eg eye / retina or named type of 
receptor eg light receptor  

1  
effectors allow / make response or convert an impulse to an action  

ignore receive impulses from brain / spinal cord  
1  

(effector) muscle / gland  
allow an example  
ignore eg arm / leg  

1  
(b)     (i)      junction  

allow idea of a (small) gap / space  
do not allow if implication is that the neurones move  

1  
between neuron(e)s  

allow named types of neurones  
1  

(ii)     chemical  
allow answers in terms of specific types of neurone  

 



 
allow neurotransmitter / named neurotransmitter released  

1  
any one from:  
•        (chemical released) from one neurone  

ignore produced  
•        (chemical) passes (across synapse) to next neurone to stimulate / cause (electrical) 

impulse  
allow diffuses for passes (across)  

1  
(c)     (i)      skin  

ignore hand / leg  
1  

(ii)     1.6 (cm per millisecond)  
allow 2 if evidence of rounding up of 1.6  

1  
  
Section C 

1. a: cerebral cortex b: cerebellum c: medulla d: hypothalamus e: pituitary 
2. i: cerebral cortex ii: hypothalamus iii: pituitary gland iv: cerebellum v: medulla 
3. a: retina b: optic nerve c: cornea d: iris e: suspensory ligament f: pupil g: lens h: ciliary ligament 
4. a: cornea b: iris c: pupil d: lens e: ciliary muscle f: suspensory ligament g: sclera h: retina i: optic nerve 
5. d 
6. b 
7. a 
8. b 
9. c 
10. c 
11. b 
12. c 

 


