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D1 Structure of the Cardiovascular system 
Pre 

Revision 

Post 

Revision 
Do you understand the structure of the cardiovascular system 

and can you label a heart? 

 atria 

 ventricles 

 bicuspid valve 

 tricuspid valve 

 semi-lunar valves 

 septum 

 aorta 

 vena cava 

 pulmonary artery 

 pulmonary vein 

 coronary arteries 

Do you understand the structure of blood vessels and can 

explain the differences in them?  

 Arteries 

 Arterioles 

 Veins 

 Venules 

 Capillaries 

Do you understand the composition of blood, explain their 

function and how they affect performance in physical activity 

and sport? 

 red blood cells 

 plasma 

 white blood cells 

 platelets 

  

D2 Function of the Cardiovascular System 



   
 

   
 

Do you understand the function of the cardiovascular system 

in response to exercise and sports performance? 

 Delivery of oxygen and nutrients red blood cells 

 Removal of waste products – carbon dioxide and lactate  

 Thermoregulation – vasoconstriction, vasodilation of blood 

vessels 

 Fight infection  

 Clot blood  

  

D3 Nervous Control over the Cardiac Cycle 

Do understand the control of the cardiac cycle and how it 

changes during exercise and sports performance? 

 Sinoatrial node (SAN) 

 Atrioventricular node (AVN) 

 Bundle of His 

 Purkinje fibres 

Do you know the effect of the sympathetic and 

parasympathetic nervous system has on heart rate? 

  

D4 Responses of the cardiovascular system to a single sport or 

exercise session 
Do you know the response of the cardiovascular system to a 

single sport or exercise session? 

 Anticipatory increase in heart rate prior to exercise 

 Increased heart rate 

 Increased cardiac output 

 Increased blood pressure 

 Redirection of blood flow 

  

D5 Adaptations of the cardiovascular system to exercise 

Do you know the impact of training adaptations on the 

cardiovascular system on exercise and sports performance? 

 Cardiac hypertrophy 

 Increase in resting and exercising stroke volume 

 Decrease in resting heart rate 

 Capillarisation of skeletal muscle and alveoli 

 Reduction in resting blood pressure 

 Decreased heart rate recovery time 

 Increase in blood volume 

  



   
 

   
 

D6 Additional factors affecting the cardiovascular system 
Do you understand additional factors affecting the 

cardiovascular system and their impact on exercise? 

 Sudden arrhythmic death syndrome (SADS) 

 High blood pressure/low blood pressure 

 Hyperthermia/hypothermia 

  

 

 

 

 

 

 

 

 

 

 
 

 

 

D1 Structure of the cardiovascular system 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Structure Function 

Vena Cava Transports deoxygenated blood from the body to the right Atrium  

Right Atrium Top chamber of the heart that holds deoxygenated blood  

D The effects of sport and exercise performance on the 

cardiovascular system 



   
 

   
 

Tricuspid Valve  Stops the blood flowing back into the right atrium 

Right Ventricle  Bottom chamber that holds deoxygenated blood 

Semi-Lunar Valve  Stops the blood flowing back into the right ventricle 

Pulmonary Artery Transports deoxygenated blood from the heart to the lungs  

Pulmonary Vein Transports oxygenated blood from the lungs to the heart  

Left Atrium Top chamber of the heart that holds oxygenated blood  

Bicuspid Valve Stops the blood flowing back into the left atrium  

Left Ventricle Bottom chamber that holds oxygenated blood  

Semi-lunar Valve Stops the blood flowing back into the left ventricle  

Aorta Transports oxygenated blood to the rest of the body  

Septum A wall that separates the left from the right side of the heart  

Coronary Artery Arteries that supply blood to the heart 

Structure of blood vessels 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Differences between arteries and veins 

Arteries Veins 
Carry blood away from the heart to 

the tissues of the body 

Carry blood towards the heart from 

the tissues of the body 

Have thick muscular walls Thin and less muscular walls 

Have elastic walls Less elastic walls 

Artery Vein 

Elastic Fibres 

Muscle Layer 
Lining 

Inner Layer 

 
Middle Layer 

 

Elastic Fibres 

Tunica  

Externa 

Lumen 

Tunica Intima 

Tunica  

Media 

Lining 

Outer Layer 

 
Lumen 



   
 

   
 

Contain blood under high pressure Contain blood under low pressure 

Usually contain oxygenated blood 

(except pulmonary artery) 

Usually contain deoxygenated blood 

(except pulmonary vein) 

Do not contain valves Contains valves 

 

 

 

 

 

 

 

Capillaries are 1 cell thick and allow the diffusion of gases, they surround muscles and 

the alveoli to allow the exchange of oxygen and carbon dioxide. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Component of Blood Function 

Composition of blood 

Red Blood Cells 

 

 

White Blood Cells 

 

 

Platelets 

 

 

Plasma 

 

 

Arterioles connect arteries to 

capillaries. They are similar to 

arteries but have thinner walls 

they can change diameter to 

control the blood to the capillaries. 

Venules connect capillaries to veins.  

 



   
 

   
 

Red blood cells 

The main function is to carry oxygen. Oxygen is carried 

by a protein called haemoglobin 

The red blood cells are disc shaped which gives them a 

large surface area. A drop of blood contains millions of 

red blood cells 

Plasma 
Is the transport system that carries the other 

components of the blood. It also carries carbon dioxide. 

It is a straw-coloured liquid that is 90% water  

White blood cells 

White blood cells protect the body by fighting infections. 

White blood cells identify, destroy and remove pathogens 

such as bacteria or viruses. They originate in bone 

marrow but are stored in the blood 

Platelets 

Platelets prevent blood loss. If you are cut platelets will 

gather and stick together plugging the site of the injury 

stopping blood loss 

 

 

 

D2 Functions of the cardiovascular system 



   
 

   
 

 

D3 Nervous control of the cardiac cycle 

Function Explanation 

Delivering Oxygen and 

Nutrients 

The cardiovascular system deliverers nutrient and 

oxygen to the tissues of the body. During exercise 

the demand for oxygen increases the blood will 

deliver this oxygen 

Removing Waste Products 

(carbon dioxide & Lactate) 

As well as providing oxygen to the working muscles 

the cardiovascular system transports waste products 

to the kidneys and the liver. It also returns carbon 

dioxide to the lungs. During exercise lactate and 

carbon dioxide increases 

Thermoregulation 

The cardiovascular system is responsible for the 

distribution of heat within your body. This maintains 

your body temperature and ensures you don’t over 

heat. The cardio vascular system uses vasodilation 

and vasoconstriction to thermoregulate 

Fighting Infection 

White blood cells are produced in the bone marrow 

and stored in the blood. They ingest pathogens and 

destroy them. They also produce antibodies that 

destroy pathogens 

Clotting of Blood 
Platelets in the blood gather together at a cut and 

stick together they plug the wound and stop bleeding 

Thermoregulation 

Vasoconstriction Vasodilation 
 
 
 
 
 
 
 
 Vasoconstriction narrows the 

diameter of the blood vessels near 

the skin.  

 This reduces the blood flow resulting 

in an increase in temperature as heat 

loss is prevented 

 
 
 
 
 
 
 
 Vasodilation widens the diameter of 

the blood vessels near the skin 

 This increases the blood blow 

resulting in a decrease in 

temperature as heat is carried to 

the skin surface 



   
 

   
 

 

 

 

 

 

 

 

 

 

 
 

When your heart pumps the atria and ventricles work together. They contract 

independently pushing blood out of the hearts chambers the process of the heart filling 

with blood followed by a contraction where the blood is pumped out is known as the 

cardiac cycle. It is made up of three main parts. 
 

 

Electrical System Explanation 

Sinoatrial Node 

(SAN) 

The sinoatrial node (SAN) is often called the hearts 

pacemaker. The SAN sends an impulse to the right atrium 

causing the muscular walls to contract. The contraction 

forces blood from the atrium down into the ventricles 

Atrioventricular Node 

(AVN) 

The atrioventricular node (AVN) is located between the 

atria and the ventricles. It acts as a buffer that slows 

down the signal from the SAN. (otherwise the atria and 

ventricles would contract at the same time) This allows the 

ventricles to fill with blood before contraction 

Bundle of His & 

Purkinje Fibres 

The bundle of his is a specialist muscle cell that transports 

the impulses from the AVN. They are found in the walls of 

the ventricles. The impulse travels down the bundle of his 

to the purkinje fibres that tallow the ventricles to contract 

causing the blood to be pushed out of the heart 

Effects of the sympathetic and parasympathetic nervous system 

 During exercise the heart rate increases this is controlled by the parasympathetic 

nervous system that speeds up the heart 

1. Sinoatrial node (SAN) 

2. Atrioventricular node (AVN) 

3. Bundle of his 

4. Bundle branches 

5. Purkinje fibres 



   
 

   
 

 After exercise the heart slows down this is controlled by the parasympathetic 

nervous system 

D4 Responses of the cardiovascular system to a single sport or 

exercise session 

Response Explanation 

Anticipatory rise 

in heart rate prior 

to exercise 

You may feel your heart rate increase prior to a sports match or 

event due to the release of adrenalin, this is known as an 

anticipatory rise. It is preparing your body for the increased 

demands that are about to be put on their body 

Increased heart 

rate 

Heart rate increases due to the rise in carbon dioxide picked up 

by the chemoreceptors. An increase in heart rate is needed due 

to the increase in demand for oxygen 

Increased cardiac 

output 

Cardiac Output = Stroke Volume X Heart Rate 

Stroke volume = amount of blood ejected from the heart per 

beat 

Heart rate = how many times the heart beats per minute 

Cardiac Output = amount of blood pumped from the heart in one 

minute 

When we exercise the demand for oxygen increases, therefore 

heart rate, stroke volume and cardiac output increase. 

Increased blood 

pressure 

Blood pressure increases during exercise as more blood is 

pumped through the blood vessels 

Blood pressure = the pressure of the blood against the walls of 

your arteries 

Blood pressure has two readings 
𝟏𝟐𝟎

𝟖𝟎
 Systolic & Diastolic 

Systolic = top number, the pressure on your artery wall when the 

heart contracts 

Diastolic = bottom number, the pressure on your artery when 

the heart relaxes 

Redirection of 

blood flow 

Blood is redirected where it is needed the most, when exercising 

the blood is needed for the working muscles the blood vessels 

will vasodilate to allow this extra blood flow.  

During exercise blood is not needed for the digestive system 

blood flow is reduced to this area by vasoconstriction  

 



   
 

   
 

 

 

 

D5 Adaptations of the cardiovascular system to exercise 

Adaptation Explanation 

Cardiac Hypertrophy 
Cardiac hypertrophy is where the walls of the heart gets 

thicker, this increases the strength of it contractions. 

Increase in resting and 

working stroke volume 

Because there is cardiac hypertrophy the heart can pump 

more blood per beat (stroke volume). More blood means 

that more oxygen can be transported to the working 

muscles during exercise. 

Decrease in resting 

heart rate 

Because the heart is bigger and can pump more blood per 

beat, the heart does not have to work as hard which results 

in a reduced resting heart rate. 

Reduction in resting 

blood pressure 

Training reduces blood pressure, this reduces the risk of 

heart disease and stroke. Exercise keeps our blood vessels 

heathy. 

Decrease heart rate 

recovery time 

Because the heart is bigger it can not only pump blood at an 

increased rate during exercise it does this after exercise 

which decreases recovery time removing waste products at 

a faster rate. 

Capillarisation of 

skeletal muscle and 

alveoli 

Exercise increases the capillarisation both around the 

muscle and alveoli. This means that more oxygen and 

nutrients can be diffused into the blood from the alveoli 

and into the muscles. 

Increase in blood 

volume 

Training increases blood volume this is mainly due to 

capillarisation through training. This allows more oxygen 

and nutrients to be delivered around the body. You can also 

regulate temperature more efficiently. 

 

 

 

 

Untrained Heart Trained Heart 



   
 

   
 

 

 

 

 

D6 Additional factors affecting the cardiovascular system 

Factor Explanation 

Sudden Arrhythmic Death 

Syndrome (SADS) 

 

 Sudden Arrhythmic Death Syndrome (SADS) 

is a heart condition that can cause sudden 

death.  

 It is usually cause by an irregular heart beat 

(cardiac arrhythmia).  

 There are often no clear symptoms and when 

people participate in strenuous exercise, even 

though they appear fit and healthy can die due 

to SADS 

High and low blood pressure  Blood pressure is the pressure blood exerts on 

the arteries 

 Hugh blood pressure can be a risk factor for 

heart disease and stroke 

 Low blood pressure can be dangerous, 

symptoms include dizziness, light-headedness, 

nausea and fainting 

 High blood pressure is called hypertension 

 Low blood pressure is called hypotension 

Hyperthermia/Hypothermia  Hypothermia is a drop in core body 

temperature below 35°C 

 It can occur when you are exposed to cold or 

cold and wet conditions for a long period of 

time 

 Hyperthermia is an increase in core body 

temperature 

 It can lead to heat cramps, heat exhaustion or 

heat stroke 

 We usually lose heat through 

thermoregulation but the body may find this 

difficult in hot conditions.  

Thicker walls 

Note the 

enlarged left 

ventricle 



   
 

   
 

 Drinking water before during and after 

exercise is recommended in warm conditions 

 

 

 

 

 

BTEC – End of Unit Test (Cardiovascular System) 

1. Label the following structures on the diagram? (8) 

 

 

 

 

 

 

 

 

 

 

1. ______________________ 

2. ______________________ 

3. ______________________ 

4. ______________________ 

5. ______________________ 

6. ______________________ 

7. ______________________ 

8. ______________________ 

1 

8 

7 

6 

5 

4 

2 

3 



   
 

   
 

 

 

 

2. Name the three blood vessels below. Illustrate on the diagrams how the 

three blood vessels differ? (6) 

 

 

 

 

 

 

 

 

 

3. Blood is made up of four main components. Describe how these 

components of the blood are important in the performance of a 

basketball player? (4)  

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 
 

 

 

 

 

 

4. Explain the cardiac cycle (how the blood moves and is controlled 

through and out of the heart) (8) 

 



   
 

   
 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

5. During a football match the heart is constantly pumping blood around 

the body. How fast the heart beats will be dependent on the intensity 

of exercise. Explain using examples how the nervous system changes 

heart rate during a football match? (4) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________



   
 

   
 

___________________________________________________________________

___________________________________________________________________ 

6. The cardiovascular system is responsible for thermoregulation, 

explain how the cardiovascular system reacts when we got too warm 

and body temperature increases (4) 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

7. When we start to exercise explain why there is a redirection of blood 

flow? (3) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

8. Regular training adapts the heart in many ways. Explain how these 

adaptations would benefit a performer in a sport of your choice? (8) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________



   
 

   
 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

9. When we start to exercise blood pressure increases, explain the 

difference between systolic and diastolic blood pressure (2) 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

10. What are the dangers of having high blood pressure? (2) 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 

 

11. Explain why a trained heart would have a greater resting and working 

stroke volume? (3) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

12. The graph below shows the difference between a fit and unfit person, 

Explain and evaluate the difference in recovery time? (8)  



   
 

   
 

 

 

 

 

 

 

 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

13. Explain why the body may not be able to thermoregulate in very hot 

conditions? (3) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 



   
 

   
 

14. What is Sudden Arrhythmic Death Syndrome (SADS)? (3) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Self-Assessment 

 You are now going to assess your work 

 Fill in any incorrect answers in Green pen 

 Give yourself a score below 

 

 

 
 

 
 

Self-Assessment 

Write a short post it note on your  

knowledge of the cardiovascular system.  

What are your strengths and what  

are your weaknesses? 

 

 

 

 

66   

http://boydhoffmann.com/

