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Get the most from this book


Everyone has to decide their own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it – personalise your notes and check your progress by ticking off each section as you revise.


Track your progress

Use the Revision Planner on page 4 to plan your revision, topic by topic. Make a note when you have:


	•  revised and understood a topic

	•  tested yourself

	•  practised the exam questions and checked your answers.



You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.



Features to help you succeed
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Exam tips

Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Remember

The author identifies some key points to help you avoid making errors when answering questions.
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Now test yourself

These short, knowledge-based questions provide the first step in testing your learning. Check your answers on pages 80–87.
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Definitions and key words

Clear, concise definitions of essential key terms are shown in blue when they first appear. Definitions are given in the Glossary on pages 77–79. You can use the Glossary to test yourself on key terms.
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Revision activities

These activities will help you to understand each topic in an interactive way.
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Exam practice

There are exam practice questions with sample student answers and examiner comments (pages 80–87), as well as a sample level-marked exam question (page 76) and levels mark scheme (pages 87–88). Use them to consolidate your revision and practise your exam skills.
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Online

Try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads
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Countdown to my exams
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6–8 weeks to go


	•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the Revision Planner on page 4 to familiarise yourself with the topics.

	•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.

	•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.

	•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go


	•  Read through the relevant sections of this book and refer to the exam tips, exam summaries, remember boxes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.

	•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at the back of the book.

	•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.

	•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers at the back of the book and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotesdownloads

	•  Use the revision activities to try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.

	•  Track your progress using the Revision Planner and give yourself a reward when you have achieved your target.



[image: ]






[image: ]

One week to go


	•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.

	•  Check the Revision Planner to make sure you have not missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.

	•  Attend any revision classes put on by your teacher. Remember, your teacher is an expert at preparing people for examinations.
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The day before the examination


	•  Flick through these Revision Notes for useful reminders – for example, the exam tips, exam summaries, remember boxes and key terms.

	•  Check the time and place of your examination.

	•  Make sure you have everything you need – extra pens and pencils, tissues, a watch, bottled water, sweets.

	•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examinations.
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My exams

PE Paper 1

Date: ………………………………………………….

Time:………………………………………………….

Location:………………………………………………

PE Paper 2

Date: ………………………………………………….

Time:………………………………………………….

Location:………………………………………………
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Introduction


This revision guide has been written to accompany the OCR GCSE (9–1) PE J587 specification to help you get the best possible result in your examinations. The book covers both the components that make up the written exam Papers 1 and 2:


	•  Component 01, Physical factors affecting performance, aims to examine your knowledge and understanding of the key physical factors that determine performance in physical activities and sport. The component includes:

	•  the structure and function of the human body during physical activity and the physiological response to training

	•  physical training using principles and developing training plans while minimising the risk of injury.




	•  Component 02, Socio-cultural issues and sports psychology, aims to examine your knowledge and understanding of the key socio-cultural and psychological factors that determine performance in physical activities and sport. The component includes:

	•  socio-cultural influences: engagement patterns in, commercialisation of and ethical issues surrounding participation in physical activity and sport

	•  sports psychology: skill, goal setting, mental preparation, guidance and feedback in physical activity and sport

	•  health, fitness and well-being: health benefits of physical activity, consequences of a sedentary lifestyle, diet and nutrition.





These components will be assessed using specific objectives:


	•  AO1: to demonstrate knowledge and understanding of the factors that underpin performance and involvement in physical activity and sport.

	•  AO2: to apply this knowledge and understanding of the factors that underpin performance and involvement in physical activity and sport. AO2 marks are typically earnt by providing specific practical examples.

	•  AO3: to analyse and evaluate the factors that underpin performance and involvement in physical activity and sport.



This book aims to give you the essentials that should serve as a reminder of what you will have covered in your course and allow you to bring together your own learning and understanding.

I wish you every success with your studies.


Exam breakdown


What is the format of the exam?

The GCSE Physical Education examination has two papers, as shown in the table below:




	Paper
	Length
	Marks
	Percentage of final mark





	J587/01 Physical factors affecting performance
	1 hour
	60
	30%



	J587/02 Socio-cultural issues and sports psychology
	1 hour
	60
	30%







What is assessed in each paper?


J587/01 Physical factors affecting performance

This paper assesses applied anatomy and physiology, and physical training.

It will test the material covered in sections 1.1 and 1.2 of this book.



J587/02 Socio-cultural issues and sports psychology

This paper assesses socio-cultural influences, sports psychology, and health, fitness and well-being.

It will test the material covered in sections 2.1, 2.2 and 2.3 of this book.




How is the subject assessed in each paper?

Both J587/01 and J587/02 consist of a variety of objective-response and multiple-choice questions, and short-answer and extended-response items.


J587/01 Physical factors affecting performance

Section A:


	•  This section is worth 30 marks.

	•  There are 20 questions ranging in number of marks.

	•  Question formats include objective response, multiple choice, true/false and short answer.

	•  Questions will consider both applied anatomy and physiology, and physical training.



Section B:


	•  This section is worth 30 marks.

	•  There are three 10-mark questions, each broken into part-questions.

	•  There will be two questions on applied anatomy and physiology and one question on physical training.

	•  One part-question is an extended-response question worth 6 marks. This question will feature a synoptic element assessing the AO3 objective of analysis and evaluation, and will require knowledge and understanding of J587/02 to be drawn upon.



Within Paper 1, there will be a minimum of 3 marks assessing the ability to use data.



J587/02 Socio-cultural issues and sports psychology

Section A:


	•  This section is worth 30 marks.

	•  There are 20 questions ranging in number of marks.

	•  Question formats include objective response, multiple choice, true/false, and short answer.

	•  Questions will consider all three aspects: socio-cultural influences, sports psychology, and health, fitness and well-being.



Section B:


	•  This section is worth 30 marks.

	•  There are three 10-mark questions, each broken into part-questions.

	•  There will be one question on each aspect: socio-cultural influences, sports psychology, and health, fitness and well-being.

	•  One part-question is an extended-response question worth 6 marks. This question will feature a synoptic element assessing the AO3 objective of analysis and evaluation, and will require knowledge and understanding of J587/01 to be drawn upon.



Within Paper 2, there will be a minimum of 3 marks assessing the ability to use data.




What skills are assessed?

Papers 1 and 2 both use a variety of objective-response and multiple-choice questions, and short-answer and extended-response items.

Papers 1 and 2 will include equal proportions of questions to test your ability to demonstrate the following:


	•  knowledge and understanding

	•  application of the knowledge and understanding

	•  analysis and evaluation.



Section A of Papers 1 and 2 will largely focus on knowledge and understanding, with some application of that knowledge and understanding to sporting situations.

Section B of Papers 1 and 2 will include some analysis and evaluation, often through the extended-response question.







1.1 Applied anatomy and physiology



1.1a The structure and function of the skeletal system


1 Major bones and the function of the skeleton


Location of major bones

There are many bones which make up the skeleton that shapes the framework of the body. The names and locations of the major bones are shown in Figure 1.1.1.


[image: ]

Figure 1.1.1 Name and location of the major bones in the skeleton.
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Exam tip

Although many bones have commonly used names, stick to the technical terminology to gain full marks – for example, cranium not skull and clavicle not collarbone.
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Remember

It is important that you can identify the different bones on a skeleton and also identify the bones that move (articulate) in the knee, elbow, shoulder and hip.
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Revision activity

Group bones together and write lists of bones found in the arms, legs, head and body. In different colours, highlight which bones come together to articulate at the shoulder (two bones), elbow (three bones), hip (two bones) and knee (two bones).
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Functions of the skeleton

The skeleton has five main functions, summarised in Table 1.1.1 and Figure 1.1.2.

Table 1.1.1 Key functions of the skeleton




	Key function
	Description
	Example





	Support/posture
	Supports the weight of the upper body, holds the body upright and provides a shaping framework
	Vertebral column supports the weight of the cranium and holds the body upright to keep good posture when a gymnast walks on a beam



	Protection
	Protects internal organs from damage or injury
	Cranium protects a footballer’s brain when heading a ball



	Movement
	Provides areas for muscular attachment and forms lever systems
	Pectorals attach to the sternum and humerus, creating movement of the upper arm



	Blood cell production
	Some large bones contain marrow, which produces blood cells
	Red blood cells are produced and transport oxygen around the body



	Mineral storage
	Bones store minerals, such as calcium, potassium and iron, and slowly release them into the blood
	Calcium is essential to move our muscles and keep our bones healthy
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Figure 1.1.2 Functions of the skeleton
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Exam tip

Make sure you can identify the five functions of the skeleton and also apply these functions to examples. Consider the depth of knowledge and understanding you may need to demonstrate:


	•  ‘Identify a key function of the skeleton’ – for example, protection (AO1 knowledge only).

	•  ‘Identify and describe a key function of the skeleton’ – for example, protection to prevent damage or injury to internal organs (AO1 knowledge and understanding).

	•  ‘Apply a key function of the skeleton to a sporting situation’ – for example, the cranium protects the brain from injury when a player heads a ball during a football game (AO2 application of knowledge).
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Now test yourself


	1  Which two bones are found in the lower leg?

	2  Which two bones are found in the forearm?

	3  Which set of bones runs the length of the back?

	4  Which bone protects the brain?

	5  Which bones protect the heart and lungs?

	6  The muscles attach to the bones to create what?

	7  True or false? Two functions of the skeleton are to produce blood cells and to store minerals.
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2 Synovial joints, ligaments, tendons and cartilage


Synovial joints

Synovial joints are freely movable joints where two or more bones articulate (see Figure 1.1.3). They allow for the wide range of movements that are essential when participating in sport. They have a joint capsule to strengthen the joint and synovial fluid to allow friction-free movement.
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Synovial joint A freely movable joint where two or more bones articulate
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Figure 1.1.3 The synovial joint at the knee
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Exam tip

There are only two bones that articulate in the knee joint: the femur and tibia. A common error made by students is to say that the patella and fibula articulate in the knee joint.
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Remember

Although the individual synovial joints, such as the knee and shoulder, may look different, they share the same common features.

[image: ]






Ligaments, tendons and cartilage

Ligaments, tendons and cartilage are also important components of joints:


	•  Ligaments connect bone to bone. They are strong bands of connective tissue which join bones together, keep joints stable and prevent extreme movements which could lead to dislocation. An example of a group of ligaments is the cruciate ligaments which connect the femur and tibia in the knee joint.

	•  Tendons connect muscle to bone. They are tough bands of connective tissue which transmit forces generated by the muscles to move bones into position. An example of a tendon is the Achilles tendon, which connects the gastrocnemius to the heel bone.

	•  Cartilage reduces friction and absorbs shock to protect a joint. It is a tough and flexible connective tissue, which exists in two forms:

	•  Articular cartilage covers the articulating surfaces of bones; it protects the bone by reducing friction.

	•  White fibrocartilage is found in areas of great stress, such as the knee (meniscus) or spine (vertebral discs); it protects the bones by absorbing shock and allows the bones to fit together smoothly.
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Ligament Tissue which connects bone to bone and stabilises joints

Tendon Tissue which connects muscle to bone and transmits muscular forces to move bones

Articular cartilage Tissue which covers the surface of articulating bones to prevent friction, absorb shock and protect bone surface
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The hinge joint and ball-and-socket joint are two types of synovial joint essential to sport.



Hinge joint

Hinge joints allow movement in one plane. There are two hinge joints in the human body:


	•  Elbow: the humerus, radius and ulna articulate to perform movement such as touching your shoulder, throwing a dart or a biceps curl (Figure 1.1.4).

	•  Knee: the femur and tibia articulate to perform movement such as squatting down or kicking a ball.
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Figure 1.1.4 The elbow joint enables the arm to bend and straighten





Ball-and-socket joint

Ball-and-socket joints allow a wide range of motion in all three planes:


	•  Shoulder: the scapula and humerus articulate to perform movement such as throwing a javelin or serving in tennis (Figure 1.1.5).

	•  Hip: the pelvis and femur articulate to perform movement such as sit-ups or the splits.
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Figure 1.1.5 The shoulder joint allows us to swing our arms and to move them outwards and inwards
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Now test yourself


	1  Identify the key word from the following statements:

	a)  connective tissue which connects bone to bone

	b)  a freely movable joint where two or more bones articulate

	c)  a type of joint which restricts movement to only one plane.




	2  What is the function of articular cartilage?

	3  Name an example of a tendon.

	4  Which bones articulate in the elbow joint?

	5  Which bones articulate in the hip joint?

	6  True or false? The articulating bones of the knee joint are the femur, tibia and fibula.

	7  True or false? White fibrocartilage absorbs shock and helps the vertebrae to fit smoothly together.
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3 Movement at hinge and ball-and-socket joints


Movements at hinge joints

Hinge joints allow movement in one plane (Figures 1.1.6–1.1.8):


	•  flexion: a decrease in joint angle

	•  extension: an increase in joint angle.



Table 1.1.2 Hinge joint movements in sport




	Joint
	Flexion
	Extension





	Elbow
	Upward (lifting) phase of a biceps curl
	Downward (lowering) phase of a biceps curl



	Knee
	Downward (lowering) phase of a squat
	Upward (lifting) phase of a squat
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Figure 1.1.6 Hinge joint movement: a) elbow flexion in the preparation phase, b) elbow extension in the execution phase




[image: ]

Figure 1.1.7 Hinge joint movement in the squat press: a) squat in the downward phase showing flexion at the knee, elbow and hip; b) press in
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Movements at ball-and-socket joints



	•  flexion: a decrease in joint angle (to the front of the body)

	•  extension: an increase in joint angle (to the back of the body)

	•  abduction: movement away from the midline of the body (out to the side)

	•  adduction: movement towards the midline of the body (in to the middle)

	•  rotation: movement around a limb’s long axis (screwdriver action)

	•  circumduction: a combination of movements allowing a continuous circular movement of a limb (arm circles).







	Joint
	Flexion
	Extension
	Abduction
	Adduction
	Rotation
	Circumduction





	Shoulder
	Execution phase of an underarm throw
	Preparation phase (backswing) of an underarm throw
	Outward phase of a star jump
	Inward phase of a star jump
	Placing spin on a tennis ball in a forehand groundstroke
	Arm circles in a warm-up



	Hip
	Execution phase of a rugby conversion kick
	Preparation phase of a rugby conversion kick
	Outward phase of a star jump
	Inward phase of a star jump
	Ballet dancer moving into first position
	Movement of the trail leg up and over a hurdle
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	1  Give a sporting example for each of the following movements:

	a)  flexion of the elbow

	b)  extension of the knee

	c)  abduction of the shoulder

	d)  rotation of the hip.




	2  Which movement would you associate with the following statements?

	a)  an increase in joint angle

	b)  movement around a limb’s long axis (a screwdriver action)

	c)  movement towards the middle of the body

	d)  a combination of movements allowing a continuous circular action.




	3  True or false? A hinge joint only has one plane of movement whereas a ball and socket has three.

	4  True or false? Circumduction is a movement pattern associated with hinge joints only.

	5  True or false? The movement of the legs to the side of the body away from the midline is known as adduction.
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	1  Identify two bones in the forearm, crucial as levers when generating movement.


	2  Identify two articulating bones in the knee joint at risk of injury during a tackle in football.


	3  Identify a type of synovial joint which allows only a single type of movement.


	4  Using your knowledge, complete the following table for an athlete performing the upward phase of a squat.







	Joint
	Type of joint
	Articulating bones
	Movement
	Sporting example





	Hip
	 
	 
	 
	Upward phase of a squat






	5  Describe how the skeleton’s function of blood cell production aids sporting performance.


	6  Ligaments play an important role in the skeletal system. Assess how ligaments help a footballer’s knee joint during performance.




[image: ]






[image: ]




[image: ]






[image: ]



	•  The skeleton’s main functions are to provide a shaping framework for support and posture, protect internal organs from damage, provide areas for muscle to attach to allow movement, and produce blood cells and store minerals.

	•  A synovial joint is a freely movable joint where two or more bones articulate.

	•  Ligaments connect bone to bone and keep joints stable, for example cruciate ligaments.

	•  Tendons connect muscle to bone and transmit muscular force to move bones, for example the Achilles tendon.

	•  Articular cartilage protects the bone surface at joints by reducing friction and absorbing shock.

	•  Hinge joints allow movement patterns of flexion and extension:

	•  elbow: humerus, radius and ulna articulate

	•  knee: femur and tibia articulate.




	•  Ball-and-socket joints allow movement patterns of flexion, extension, abduction, adduction, rotation and circumduction:

	•  shoulder: scapula and humerus articulate

	•  hip: pelvis and femur articulate.




	•  Application of joint movement examples:

	•  Elbow flexion: preparation of a free throw shot in basketball where the elbow flexes to bring the ball closer to the shoulder.

	•  Knee extension: execution phase of a high jump where the knee extends to straighten the leg at take-off.

	•  Shoulder abduction: outward phase of a star jump as the shoulder joint moves the arm out to the side.

	•  Hip rotation: a ballet dancer rotates their hip outwards as they move into first position.





[image: ]








1.1b The structure and function of the muscular system


4 Major muscle groups and the roles that they play


Location of the major muscle groups


	•  Muscles attach to the skeleton and use forces to create movement. The names and locations of the major muscle groups are shown in Figure 1.1.11.

	•  Muscles create movement. They generate a force by contracting.

	•  This force is transferred to the bones by tendons, creating a lever system to move the bones into different positions.

	•  Tables 1.1.4 and 1.1.5 show the major muscle groups by the joints they move and movement patterns, accompanied by specific sporting examples.
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	Joint
	Muscle group
	Agonist movement
	Example





	Elbow
	Biceps
	Flexion
	The biceps flexes the elbow in the upward phase of a biceps curl



	Triceps
	Extension
	The triceps extends the elbow to shoot the ball in netball



	Shoulder
	Deltoids
	Flexion


	The deltoids:

	•  flex the shoulder of a tennis player as they throw the ball up to serve

	•  extend the shoulder joint of a rounders player as they draw the arm back to bowl the ball

	•  abduct the shoulder joint in the outward phase of a star jump






	Latissimus dorsi
	Adduction
	The latissimus dorsi adducts the shoulder in the inward phase of a star jump



	Pectorals
	Adduction in a horizontal plane (arm moves across the chest)
	The pectorals horizontally adduct the arm across the chest (Figure 1.1.12) during the release of a discus



	Trapezius
	Abduction of the shoulder in a horizontal plane (arm moves out from the chest)
	The trapezius horizontally abducts the shoulder to bring the arm back in the preparation phase of the discus









	Joint
	Muscle group
	Agonist movement
	Example





	Knee
	Quadriceps
	Extension
	The quadriceps extend the knee during the execution phase of kicking a football



	Hamstrings
	Flexion
	The hamstrings flex the knee in the preparation phase of kicking a football



	Vertebral column
	Abdominals
	Flexion (bending forwards)
	The abdominals flex the vertebral column and hip joint in the upward phase of a sit-up



	Hip
	Gluteals
	Extension


	The gluteals:

	•  extend the hip as a ballet dancer performs an arabesque

	•  abduct the hip in the outward phase of a star jump

	•  rotate the hip as a ballet dancer moves into first position






	Ankle
	Gastrocnemius
	Plantar flexion (pointing the toes)
	The gastrocnemius plantar flexes a ballet dancer’s ankle as they go en pointe
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The roles of muscles in movement




	•  agonist: a muscle that creates movement (the working muscle or prime mover)

	•  antagonist: a muscle that co-ordinates and controls movement (opposes the agonist to provide a breaking force)

	•  fixator: a muscle that stabilises one part of the body while another one moves.
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	•  the agonist is the biceps creating flexion at the elbow

	•  the antagonist is the triceps which co-ordinates the action

	•  the fixators are the shoulder muscles which keep the scapula in place.





	•  When kicking a football, in the preparation phase the hamstrings act as the agonist to create flexion of the knee as the quadriceps act as the antagonist to co-ordinate the action.

	•  In the execution phase, the quadriceps become the agonist to create extension of the knee and the hamstrings become the antagonist to co-ordinate the action.
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	Joint
	Antagonistic pair (movement created)





	Elbow
	Biceps (flexion)
	Triceps (extension)



	Knee
	Hamstrings (flexion)
	Quadriceps (extension)
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	Joint
	Movement
	Agonist
	Antagonist





	Elbow
	 
	 
	 



	Shoulder
	 
	 
	 



	Hip
	 
	 
	 



	Knee
	 
	 
	 



	Vertebral column
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	1  Which two muscles are found in the upper arm near the humerus?

	2  Which muscle is found in the lower leg behind the tibia?

	3  Which movement is created by the abdominals?

	4  Which movement is created by the latissimus dorsi?

	5  What is the antagonistic pair to the quadriceps?

	6  True or false? An agonist stabilises an area of the body as another part moves.

	7  True or false? Antagonistic pairs work together to co-ordinate movement.

	8  True or false? The gastrocnemius and gluteals are an antagonistic pair.
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	1  The agonist for hip rotation is the:

	A  quadriceps

	B  gluteals

	C  abdominals

	D  gastrocnemius.





	2  The agonist for shoulder adduction is the:

	A  pectorals

	B  deltoids

	C  latissimus dorsi

	D  abdominals.





	3  The role of a muscle when acting as a fixator is:

	A  to coordinate movement

	B  to stabilise one area of the body during movement

	C  to create movement

	D  to work with an opposing muscle group.





	4  Define the term agonist and give an example from a sport of your choice.


	5  Using a sporting example, describe the function of an antagonistic pair.


	6  Using your anatomical knowledge, complete the following table:







	Joint
	Type of joint
	Movement
	Agonist
	Antagonist





	Shoulder
	Ball and socket
	Abduction
	 
	 



	Knee
	Hinge
	 
	Quadriceps
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	•  movement – a pattern of motion the body performs, for example flexion, extension, rotation

	•  agonist – a muscle role which creates the movement

	•  antagonist – a muscle role which co-ordinates the movement.
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	•  Muscles create movement by producing a force which, during contraction, pulls on the bones.

	•  Muscles or muscle groups are responsible for specific joint movements, for example:

	•  biceps – elbow flexion

	•  triceps – elbow extension

	•  deltoids – shoulder flexion, extension and abduction

	•  latissimus dorsi – shoulder adduction.




	•  Muscles can perform three main roles:

	•  As an agonist, a muscle creates the movement.

	•  As an antagonist, a muscle co-ordinates the action.

	•  As a fixator, a muscle stabilises part of the body while another part moves.




	•  Muscles act as antagonistic pairs to create a co-ordinated action. As one muscle acts as the agonist to create the movement, its antagonistic pair acts as the antagonist to co-ordinate the action.
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1.1c Movement analysis


5 Lever systems


Components of a lever system



	•  lever: a bone

	•  fulcrum: a joint

	•  effort: muscular force

	•  load: weight of a body part or object.





[image: ]






Classes of lever system






	Class of lever
	Order of components
	Diagram
	Sporting example





	First class
	Load – fulcrum – effort
	[image: ]
	Extension of the neck (lifting of the head) as a footballer prepares to head a football




	Second class
	Fulcrum – load – effort
	[image: ]
	Raising up onto the toes as a basketballer uses the ball of the foot to take off for a jump shot



	Third class
	Fulcrum – effort – load
	[image: ]
	Flexion of the elbow during the upward phase of a biceps curl
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Mechanical advantage
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	1  What acts as a lever in the human body?

	2  What acts as a fulcrum in the human body?

	3  What is the component order of a third-class lever system?

	4  Give a sporting example of the use of a first-class lever system.

	5  True or false? A first-class lever system will always have the effort in the middle between the load and fulcrum.

	6  True or false? Mechanical advantage is the ability of a lever system to move a limb at great speed.

	7  Fill in the blanks. A high jumper will take off and jump upwards towards the bar. The lever system at the ball of the foot is an example of a __________- class lever system. The fulcrum is the joint at the ball of the foot, the effort is the __________ __________ generated by the gastrocnemius and the load is the __________ of the high jumper.
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6 Planes of movement and axes of rotation


Planes of movement
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	Plane
	Description
	Movements
	Sporting example





	Sagittal
	Vertical split of the body into left and right parts
	Flexion

	Shoulder, hip and knee flexion during the running action



	Frontal
	Vertical split of the body into front and back parts
	Abduction

	Shoulder and hip abduction in the outward phase of a star jump



	Transverse
	Horizontal split of the body into upper and lower parts
	Rotation
	Shoulder rotation as a tennis player puts spin on the ball







Axes of rotation
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	Axis
	Description
	Sporting example





	Longitudinal
	A vertical axis which runs from the top to the bottom of the body
	An ice skater performing a flat spin



	Frontal
	A horizontal axis running from the front to the back of the body
	A gymnast performing a cartwheel



	Transverse
	A horizontal axis running from side to side
	A high-board diver performing a somersault
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	1  Identify the plane of movement for the following actions:

	a)  flexion of the elbow

	b)  abduction of the hip

	c)  rotation of the shoulder.




	2  Give a sporting example of movement along the transverse plane.

	3  How does the longitudinal axis of rotation pass through the body?

	4  True or false? A goalkeeper diving to the top right-hand corner of the goal rotates around the transverse axis.

	5  True or false? The rotation of a discus thrower in the wind-up phase is an example of rotation around the longitudinal axis.
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	1  The component order of a first-class lever is:

	A  fulcrum – load – effort

	B  effort – load – fulcrum

	C  load – effort – fulcrum

	D  load – fulcrum – effort.





	2  A cartwheel occurs around which axis of rotation?

	A  transverse

	B  sagittal

	C  frontal

	D  longitudinal.





	3  Which of these is an example of movement around the transverse axis?

	A  cartwheel in gymnastics

	B  front somersault in high-board diving

	C  360-degree turn in trampolining

	D  wind-up phase in discus.





	4  State which class of lever system has the mechanical advantage, give a sporting example of this lever system, and explain why it is classed as a mechanical ‘advantage’.


	5  Using a sporting example, analyse the components of a third-class lever in the human body
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	•  A lever system comprises a lever, fulcrum, effort and load. There are three classes of lever depending on the order of their component parts:

	•  first-class lever: load – fulcrum – effort

	•  second-class lever: fulcrum – load – effort

	•  third-class lever: fulcrum – effort – load.




	•  Second-class levers have the mechanical advantage in that they can move a large load with a relatively small effort as the effort is furthest from the fulcrum.

	•  Sagittal plane of movement vertically splits the body into left and right parts, for example flexion and extension.

	•  Frontal plane of movement vertically splits the body into front and back parts, for example abduction and adduction.

	•  Transverse plane of movement horizontally splits the body into upper and lower parts, for example rotation.

	•  Longitudinal axis of rotation runs vertically from the top to the bottom of the body, for example a pirouette in dance.

	•  Frontal axis of rotation runs horizontally from the front to the back of the body, for example a cartwheel in gymnastics.

	•  Transverse axis of rotation runs horizontally from side to side of the body, for example a somersault in trampolining.
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1.1d The cardiovascular and respiratory system


7 Cardiovascular system


Double circulatory system



	•  Systemic circuit: transports oxygenated blood from the heart around the body and deoxygenated blood back to the heart. The systemic circuit delivers oxygen and nutrients to the muscles during exercise and removes waste products.

	•  Pulmonary circuit: transports deoxygenated blood from the heart around the lungs and oxygenated blood back to the heart. The pulmonary circuit removes carbon dioxide from the bloodstream and replenishes oxygen stores.
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Blood vessels






	Blood vessels
	Structure
	Function





	Arteries: the main artery is the aorta, which divides into smaller arteries and further into smaller arterioles
	Smooth muscle layer which vasodilates (widens) and vasoconstricts (narrows) to control blood flow
	Carry oxygenated blood away from the heart to the muscles and organs, delivering oxygen and nutrients to the tissues (except the pulmonary artery, which carries deoxygenated blood to the lungs)



	Capillaries
	Single-cell-thick wall to allow for gaseous exchange
	Provide a large surface area for gaseous exchange from the capillaries to the muscles and alveoli



	Veins: venules connect to form smaller veins and further to form the main vein, the vena cava
	Thin layer of smooth muscle and pocket valves to prevent the backflow of blood
	Carry deoxygenated blood towards the heart against gravity (except the pulmonary veins, which have just collected oxygen from the lungs to take it back to the heart)
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The path of blood through the heart



	•  The left side has a thick muscular wall to pump oxygenated blood from the lungs to the muscles and organs with more force.

	•  The right side receives deoxygenated blood from the body and pumps it to the lungs to remove carbon dioxide.






	•  aorta: carries oxygenated blood away from the left ventricle to the muscles and organs

	•  vena cava: carries deoxygenated blood from the muscles and organs towards the right atrium

	•  pulmonary artery: carries deoxygenated blood away from the right ventricle to the lungs

	•  pulmonary vein: carries oxygenated blood from the lungs towards the left atrium.
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Heart rate, stroke volume and cardiac output
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	•  A fit and healthy male has a resting heart rate of 60 beats per minute and a stroke volume of 80 millilitres per beat. Calculate their cardiac output (Q) in litres per minute.

	•  An older sedentary female has an exercising heart rate of 140 beats per minute and a stroke volume of 90 millilitres per beat. Calculate their cardiac output (Q) in litres per minute.
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Red blood cells



	•  White cells (leucocytes) serve to fight infection.

	•  Plasma contains nutrients essential for energy production.

	•  Red blood cells (erythrocytes) contain haemoglobin which carries oxygen in the bloodstream.
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	1  Where does the pulmonary circuit go from and to?

	2  Which blood vessel has a thick layer of smooth muscle?

	3  Which blood vessel has very thin walls?

	4  Fill in the following gaps to describe the systemic flow of blood through the heart.



	5  True or false? The pulmonary vein carries oxygenated blood back to the heart from the lungs.

	6  True or false? Heart rate is measured in millilitres (ml).

	7  True or false? Cardiac output can be measured by multiplying heart rate by stroke volume.

	8  What carries oxygen in the bloodstream?
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8 Respiratory system


Pathway of air



	•  nose and mouth, which warm, moisten and filter the air

	•  trachea, which divides into two bronchi feeding the left and right lungs

	•  bronchi, which branch into bronchioles, spreading the air out through the lung tissue

	•  alveoli, where gaseous exchange takes place.
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Alveoli
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	•  have a single-cell-thick wall

	•  are moist

	•  are covered in capillaries.






	•  Deoxygenated blood has a high concentration of carbon dioxide (CO2) and a low concentration of oxygen (O2).

	•  Alveoli contain air with a low concentration of CO2 and a high concentration of O2.





	•  carbon dioxide (CO2) diffuses out of the deoxygenated blood into the alveoli to be expired

	•  oxygen (O2) diffuses out of the alveoli into the bloodstream to be collected by the red blood cells.
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Role of respiratory muscles



	•  diaphragm: flat muscle beneath the rib cage

	•  intercostals: muscles between the ribs.









	Structure
	Function
	Effect





	Diaphragm flattens underneath the rib cage

	Increase the volume of the chest cavity, which decreases the pressure inside the lungs
	Air is drawn into the lungs (inspiration)
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	Rest
	Muscles
	Movement
	Volume
	Pressure





	Inspiration
	Intercostals and diaphragm contract
	Rib cage moves up and out

	Increase
	Decrease



	Expiration
	Intercostals and diaphragm relax (recoil)
	Rib cage moves down and in

	Decrease
	Increase
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Breathing frequency, tidal volume and minute ventilation
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	1  Identify the key word from the following statements:

	a)  clusters of tiny air sacs which allow for gaseous exchange

	b)  the movement of gases across a membrane from an area of high to low concentration

	c)  the number of inspirations or expirations taken per minute.




	2  How do you calculate minute ventilation?

	3  What is an average resting breathing frequency?

	4  What do the diaphragm and intercostals do to lead to breathing out (an expiration)?

	5  Describe the pathway of air from the nose to the alveoli.
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9 Aerobic and anaerobic exercise


Aerobic versus anaerobic exercise






	 
	Aerobic
	Anaerobic





	Description
	Activity that raises heart and breathing rate, which can be sustained over time
	Activity that pushes the performer to maximum effort and can lead to the performer being out of breath and fatigued



	Energy production
	With oxygen
	Without oxygen



	Intensity
	Low to moderate
	High



	Duration
	Long
	Short



	Example
	Jogging
	Sprinting



	By-products
	Carbon dioxide and water, which can easily be removed
	Lactic acid, which leads to muscular fatigue and pain
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	1  Compare the duration of aerobic exercise with that of anaerobic exercise.

	2  Give two examples of anaerobic exercise.

	3  Using a sporting example, describe the intensity and duration of aerobic exercise.

	4  What is a disadvantage of anaerobic exercise?

	5  True or false? To perform anaerobic exercise, oxygen is required to create energy.

	6  True or false? Aerobic activity raises heart rate and breathing rate and can be sustained for a long period of time.

	7  True or false? Throwing the javelin is an anaerobic activity.
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	  1  Which chamber of the heart is responsible for ejecting blood into the aorta?

	A  right atrium

	B  left atrium

	C  right ventricle

	D  left ventricle.





	  2  What is the volume of air expired from the lungs per breath measured as?

	A  breathing frequency

	B  stroke volume

	C  tidal volume

	D  minute ventilation.





	  3  Which of the following activities is an example of anaerobic exercise?

	A  100 m sprint

	B  200 m sprint

	C  discus

	D  all of the above.





	  4  Describe the pathway of air through the body to the lungs.


	  5  Define cardiac output and state how it can be calculated.


	  6  Identify one role of red blood cells.


	  7  Give one common feature of capillaries and alveoli.


	  8  Describe the role of the diaphragm and intercostals in creating one breath in (inspiration).


	  9  Compare the aorta and vena cava.


	10  Using practical examples, compare the intensity and duration of aerobic and anaerobic exercise.
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	•  The systemic circuit transports blood to the body and back to the heart.

	•  The pulmonary circuit transports blood to the lungs and back to the heart.

	•  There are three main types of blood vessel:

	•  Arteries carry oxygenated blood at high pressure to the muscles and organs.

	•  Capillaries have very thin walls to allow gaseous exchange at the muscles and organs.

	•  Veins carry deoxygenated blood back to the heart against gravity and have pocket valves to prevent the backflow of blood.




	•  The heart has four chambers split into left and right sides by the septum. Each side has an atrium at the top and a ventricle at the bottom divided by a valve to prevent backflow:

	•  The aorta leaves the left ventricle to begin the systemic circuit, and the pulmonary artery leaves the right ventricle to start the pulmonary circuit.

	•  The vena cava enters the right atrium to end the systemic circuit and the pulmonary vein enters the left atrium to end the pulmonary circuit.




	•  Heart rate (HR) is the number of heart contractions per minute (bpm). HR is on average 72 bpm at rest.

	•  Stroke volume (SV) is the volume of blood ejected from the left ventricle per beat (ml).

	•  Cardiac output (Q) is the volume of blood ejected from the left ventricle per minute (l/min). Q = HR × SV.

	•  Red blood cells contain haemoglobin and carry oxygen in the bloodstream.

	•  Air moves into the mouth and nose, down the trachea, and into the bronchi and bronchioles to enter the alveoli for gaseous exchange.

	•  Gases move from an area of high to low concentration: oxygen into and carbon dioxide out of the bloodstream at the alveoli.

	•  The diaphragm and intercostals contract to increase the size of the chest cavity and decrease the lung air pressure, which causes an inspiration.

	•  Breathing rate (f) is the number of inspirations or expirations each minute (breaths/min). On average, f is 12–15 breaths/min at rest.

	•  Tidal volume (TV) is the volume of air inspired or expired in one breath (ml).

	•  Minute ventilation (VE) is the volume of air inspired or expired each minute (l/min). VE = f × TV.

	•  Aerobic exercise is heart-rate-raising, moderate-intensity exercise over a long duration, with oxygen – for example, jogging.

	•  Anaerobic exercise is exhaustive, high-intensity exercise over a short duration, without oxygen – for example, sprinting. Anaerobic exercise produces lactic acid, which leads to muscular fatigue and pain.
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1.1e Effects of exercise on body systems


10 Short-term effects of exercise


Short-term effects of exercise






	System
	Short-term response
	Effects
	Example





	Muscular
	Increased muscle temperature
	Increased speed of chemical reactions and energy production


	A javelin thrower would perform a warm-up to raise the muscle temperature in the shoulder; this would increase their flexibility and power when throwing the javelin



	Increased production of lactic acid
	Decreased rate of chemical reactions and energy production

	A sprinter performing repeated sprints with little recovery will feel muscular fatigue and a decrease in performance over time



	Cardiovascular
	Increased heart rate (HR), stroke volume (SV) and cardiac output (Q)
	Increased blood flow, oxygen and nutrient delivery to the muscles



	A marathon runner wearing an HR monitor would observe a resting HR of around 60 bpm, which would rise and level off at around 140 bpm during the race



	Redistribution of blood flow to the muscles
	A movement of blood flow to the muscles (80 per cent) rather than the organs (20 per cent) during exercise; this is known as the vascular shunt
	A triathlete will require huge volumes of oxygen during exercise, supplied by the redistribution of blood flow to the working muscles



	Respiratory
	Increased breathing frequency (f), tidal volume (TV) and minute ventilation (VE)
	Increased rate and depth of breathing to increase the volume of air for gaseous exchange
	A Tour de France cyclist will demand huge volumes of oxygen for energy production, presented by the alveoli to the bloodstream



	Increased volume of oxygen to muscles
	Increased oxygen availability increases energy production and waste product removal
	Increased oxygen availability will mean an open-water swimmer will be able to race at a higher intensity for a longer duration
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	1  True or false? A short-term response of the respiratory system is increased muscle temperature.

	2  True or false? Heart rate increases during exercise from a resting value on average of 72 bpm.

	3  True or false? During exercise, cardiac output increases in response to an increase in heart rate and stroke volume.

	4  What is the vascular shunt?

	5  Describe the short-term effect of increased oxygen to the working muscles.

	6  What is the consequence for an athlete of increased production of lactic acid?
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	1  a)  Which key measure shows the greatest short-term response to exercise over the first two minutes?


	    b)  Which key measure shows a continuous increase over the exercise bout?





	2  How long does it take for the performer’s heart rate to return to resting levels during recovery?
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11 Long-term effects of exercise



Skeletal and muscular system





	Long-term response
	Effect
	Example





	Increased bone density
	Increased mineral density and calcium absorption to increase bone strength, decreased injury risk and protection against osteoporosis
	The weight-bearing exercise of jogging twice a week increases bone density and strength



	Hypertrophy of muscles and increased muscular strength
	Increased fast-twitch muscle fibre size leads to increased muscle strength and resistance to fatigue
	Weight training three to five times a week increases muscle size, as shown by Olympic weightlifters



	Increased muscular endurance and resistance to fatigue
	Increased slow-twitch muscle fibre size leads to increased energy production and ability to train at a higher intensity for longer duration
	A marathon runner may have slow-twitch muscle fibres 22 per cent larger than average to prevent muscular fatigue
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Cardiovascular system





	Long-term response
	Effect
	Examples





	Hypertrophy of the heart
	The heart muscle gets bigger and stronger, which increases stroke volume (SV) and allows heart rate (HR) to decrease at rest
	
	•  Endurance performers’ hearts become very efficient and have bradycardia

	•  Triathlete Alistair Brownlee recorded a resting HR of 34 bpm

	•  A trained Tour de France cyclist’s cardiac output (Q) may reach 20 l/min at moderate intensity compared with an untrained cyclist at 15 l/min

	•  A well-trained 10,000 m runner will be able to train at a higher intensity for longer duration as they will resist fatigue and recover quickly






	Decreased resting heart rate

	As the heart increases in size and strength, more blood can be ejected per beat and so the heart does not need to beat as often



	Increased cardiac output
	During exercise increased SV leads to increased cardiac output and blood flow to the muscles to deliver oxygen and remove waste



	Increased speed of recovery
	SV, cardiac output (Q) and blood flow are higher, therefore waste products are removed more quickly, allowing faster recovery rates



	Capillarisation
	Increased number of capillaries over alveoli and muscle surfaces to increase gaseous exchange
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	Performer
	Resting HR
	Aerobic exercise HR
	Recovery time to resting





	Untrained
	72 bpm
	140 bpm
	15 minutes



	Trained
	55 bpm
	100 bpm
	8 minutes
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Respiratory system





	Long-term response
	Effect
	Examples





	Increased aerobic capacity
	Increased ability to breathe in, transport and use oxygen, which increases the intensity and duration of performance without fatigue
	
	•  Long-distance runner Mo Farrah’s performance is dependent on aerobic capacity and is up to 50 per cent better than an average person

	•  Endurance athletes often use deep breathing exercises to increase the strength of the diaphragm and intercostals






	Increased strength of respiratory muscles
	Increased force of contraction leads to increased volume of chest cavity and lung volumes



	Increased tidal volume (TV) and minute ventilation during exercise
	Increased volume of oxygen diffusing into the bloodstream and removal of waste products
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	1  True or false? Bradycardia is a resting heart rate of below 60 bpm.

	2  True or false? Increasing bone density has the potential to offset or delay the disease osteoporosis.

	3  True or false? Aerobic capacity is decreased with long-term endurance training.

	4  Describe a long-term effect of exercise on the muscles.

	5  How does hypertrophy of the heart help a sports performer?

	6  Name two long-term effects of exercise on the respiratory system.
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	1  Which of the following is a short-term effect of exercise?

	A  decreased muscle temperature

	B  decreased heart rate

	C  decreased blood flow to the organs

	D  decreased production of lactic acid.





	2  The delay of the disease osteoporosis is associated with which long-term effect of exercise?

	A  increased muscular endurance

	B  increased bone density

	C  capillarisation

	D  hypertrophy of the heart.





	3  Hypertrophy of the heart leads to which long-term effect of exercise?

	A  increased strength of the heart

	B  increased stroke volume

	C  decreased resting heart rate

	D  all of the above.





	4  Identify two short-term effects of exercise on the cardiovascular system.


	5  Describe the effect of redistributing blood flow to the muscles during exercise.


	6  Describe the long-term effects of a 6-month strength training programme on the muscular system. Give an example of a performer in sport who would benefit.


	7  Evaluate how the long-term effects of exercise on the respiratory system could be beneficial to a marathon runner.
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	•  The short-term effects of exercise are:

	•  Muscular system: increased muscle temperature and production of lactic acid.

	•  Cardiovascular system: increased heart rate, stroke volume and cardiac output, and redistribution of blood flow to the muscles.

	•  Respiratory system: increased breathing rate, tidal volume and minute ventilation, and increased volume of oxygen to the working muscles.




	•  The long-term effects of exercise are:

	•  Skeletal and muscular system: increased bone density, hypertrophy of muscles, increased muscular strength and increased muscular endurance.

	•  Cardiovascular system: hypertrophy of the heart, decreased resting heart rate, increased resting stroke volume, increased maximal cardiac output, increased rate of recovery and capillarisation.

	•  Respiratory system: increased aerobic capacity, increased strength of respiratory muscles, increased tidal volume and minute ventilation during exercise.
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