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Had a go      Nearly there      Nailed it!  
Applied anatomy 
and physiology

Structure of the skeleton
1  (a) Name the two bones located in the lower arm.

  (2 marks)

(b) Name the bones that can be found in both the feet and the hands.

 (1 mark)

Figure 1

Figure 2

The femur is located in the upper leg 

 (2 marks)

A 

B 

C 

D 

E 

3  Identify the two bones labelled A and B in Figure 2. Use an example  
from physical activity to explain their function. 

   (4 marks)

A

B

4 State the location of the femur and the name of one of the bones that it forms  
a joint with.

Guided

Read the question carefully: you need to think of the bones that 
are in both the feet and the hands, not two di�erent bones.

2  Identify the two regions of the vertebral column labelled B and D  
in Figure 1.

B 

D 

  (2 marks)

Figure 3
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The femur is located in the upper leg 

3 Identify the two bones labelled A and B in Figure 2
from physical activity to explain their function. 

   

4 State the location of the femur and the name of one of the bones that it forms 
a joint with.a joint with.

Guided

Read the question carefully: you need to think of the bones that 
are in both the feet 

2 Identify the two regions of the vertebral column labelled 
in Figure 1.

B

D

  

Figure 3
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Applied anatomy 
and physiology

The skeleton is made up of many bones. Make sure you know the names and locations of 
the bones below and that you can recognise them on a variety of different diagrams.

Structure of the skeleton

Identifying bones
The skeleton provides 
a framework for 
muscle attachment, 
to enable movement 
for physical activity.

The vertebral column has fi ve regions.

The rugby player in the image is holding the ball.
State two bones located in the hand that help him hold the ball. (2 marks)

cranium

ribs

humerus

ulnaradius

sternum

clavicle

cervical

thoracic

lumbar

sacrum

coccyx

metatarsals
phalanges

pelvis

carpals

metacarpals

phalanges

femur

patella

tibia

fibula

tarsals

scapula

Remember to look 
at the shape of 
the bone to help 
identify what type 
it is.

Identify the bones at A and B. (2 marks) 

A: Radius
B: Humerus

A

B

Sometimes it is hard to remember 
which bone is the radius and which is 
the ulna. Remember: the radius is the 
bone that is near the thumb.

Golden rule
A good way to remember the names and 
locations of the bones is to practise by 
labelling blank diagrams of the skeleton.
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a framework for a framework for 
muscle attachment, 
to enable movement to enable movement 
for physical activity.for physical activity.

The vertebral column has fi ve regions.

The rugby player in the image is holding the ball.
State two bones located in the hand that help him hold the ball. 

cranium

ribsribs

humerushumerus

ulnaradius

sternumsternum

clclaaviclevicle

cervical

thoracic

lumbar

ssaacrumcrum

coccyxcoccyx

scapulpul

Remember to look 
at the shape of 
the bone to help 
identify what type 
it is.

Identify the bones at A and B. 

A: 
B: 

Golden rule
A good way to remember the names and 
locations of the bones is to practise by locations of the bones is to practise by 
labelling blank diagrams of the skeleton.
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Our revision resources are the smart choice for those revising for 
Edexcel GCSE (9–1) Physical Education. This book will help you to:

• Organise your revision with the one-topic-per-page format

• Speed up your revision with helpful hints

• Track your revision progress with at-a-glance check boxes

• Check your understanding with worked examples

• Develop your exam technique with exam-style practice questions
and full answers.

Revision is more than just this Guide!
Make sure that you have practised every topic covered in this book, 
with the accompanying Edexcel GCSE (9–1) Physical Education 
Revision Workbook. It gives you:
• More exam-style practice and a 1-to-1 page match with this

Revision Guide

• Guided questions to help build your confi dence

• Hints to support your revision and practice

• Includes exam-style practice
papers.

THE REVISE SERIES
For the full range of Pearson revision titles 
across KS2, KS3, GCSE, AS/A Level and BTEC
visit: www.pearsonschools.co.uk/revise
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and full answers.

Revision is more than just this Guide!
Make sure that you have practised every topic covered in this book, 
with the accompanying Edexcel GCSE (9–1) Physical Education Revision 
Workbook. It gives you:
• More exam-style practice and a 1-to-1 page match with this Revision 

Guide

• Guided questions to help build your confi dence

• Hints to support your revision and 
practice

• Includes exam-style practice papers.

THE REVISE SERIES
For the full range of Pearson revision titles 
across KS2, KS3, GCSE, Functional Skills, 
AS/A Level and BTEC visit: 
www.pearsonschools.co.uk/revise

www.pearsonschools.co.uk
myorders@pearson.com

For the

exams

Includes free online editi
on

9–1

CVR_ED_GCSE_PE_RG_5069_CVR.indd   1 7/18/17   2:05 PM



Series Consultant: Harry Smith
Author: Jan Simister

REVISE EDEXCEL GCSE (9—1)

Physical Education
Level 1 / Level 2 Full Course (1PE0) & Short Course (3PE0)

REVISION
GUIDE

Question difficulty
Look at this scale next to each exam-
style question. It tells you how diffi cult 
the question is.

For the full range of Pearson 
revision titles across KS2, KS3, 
GCSE, Functional Skills, AS/A Level 
and BTEC visit: 
www.pearsonschools.co.uk/revise

Notes from the publisher
1. In order to ensure that this resource offers high-quality 
support for the associated Pearson qualifi cation, it has 
been through a review process by the awarding body. 
This process confi rms that this resource fully covers the 
teaching and learning content of the specifi cation or part 
of a specifi cation at which it is aimed. It also confi rms 
that it demonstrates an appropriate balance between the 
development of subject skills, knowledge and understanding, 
in addition to preparation for assessment. 

Endorsement does not cover any guidance on assessment 
activities or processes (e.g. practice questions or advice 
on how to answer assessment questions) included in the 
resource, nor does it prescribe any particular approach to 
the teaching or delivery of a related course. 

While the publishers have made every attempt to ensure that 
advice on the qualifi cation and its assessment is accurate, 
the offi cial specifi cation and associated assessment 
guidance materials are the only authoritative source of 
information and should always be referred to for defi nitive 
guidance. 

Pearson examiners have not contributed to any sections in 
this resource relevant to examination papers for which they 
have responsibility. 

Examiners will not use endorsed resources as a source of 
material for any assessment set by Pearson. 

Endorsement of a resource does not mean that the resource 
is required to achieve this Pearson qualifi cation, nor does it 
mean that it is the only suitable material available to support 
the qualifi cation, and any resource lists produced by the 
awarding body shall include this and other appropriate 
resources. 

2. Pearson has robust editorial processes, including answer 
and fact checks, to ensure the accuracy of the content in 
this publication, and every effort is made to ensure this 
publication is free of errors. We are, however, only human, 
and occasionally errors do occur. Pearson is not liable for 
any misunderstandings that arise as a result of errors in this 
publication, but it is our priority to ensure that the content 
is accurate. If you spot an error, please do contact us at 
resourcescorrections@pearson.com so we can make sure it 
is corrected.

A01_ED_GCSE_PE_RG_5069_TP.indd   1 07/09/2017   15:05F01_PE_REV_35069_PRE.indd   1 26/09/2017   12:31



ii

Contents
1-to-1page match with the PERevision WorkbookISBN 9781292135083Students studying the full course need to study all topics and those studying the 

short course need to study the topics highlighted.

COMPONENT 1: FITNESS AND 
BODY SYSTEMS
TOPIC 1: APPLIED ANATOMY AND 
PHYSIOLOGY
1  Functions of the skeleton
2  Classifi cation of bones
3  Structure of the skeleton
4  Classifi cation of joints
5  Movement at joints 1
6  Movement at joints 2
7  Movement at joints 3
8  Ligaments, tendons and 

muscle types
9  Muscles 
10  Antagonistic muscle pairs: 

biceps and triceps
11  Antagonistic muscle pairs: 

quadriceps and hamstrings
12  Antagonistic muscle pairs: 

gastrocnemius and tibialis 
anterior

13  Antagonistic muscle pairs: hip 
fl exors and gluteus maximus

14  Muscle fi bre types
15  Cardiovascular system 1
16  Cardiovascular system 2
17  Blood vessels
18  Vascular shunting
19  Plasma, platelets and blood cells
20  Composition of air 
21  Lung volumes
22  The respiratory system
23  The alveoli and gas exchange
24  Energy and energy sources
25  Short-term effects of exercise 

on the muscular system
26  Short-term effects of exercise 

on the cardio-respiratory system

TOPIC 2: MOVEMENT ANALYSIS
27  Lever systems 1
28  Lever systems 2
29  Planes and axes of movement 1
30  Planes and axes of movement 2

TOPIC 3: PHYSICAL TRAINING
31  Fitness, health, exercise and 

performance
32  The relationship between health 

and fi tness
33  Cardiovascular fi tness 
34  Muscular endurance
35  Flexibility
36  Reaction time
37  Power and speed
38  Agility 
39  Balance and co-ordination
40  Body composition and strength
41  PARQ and fi tness tests

42  Cardiovascular fi tness tests
43  Strength and fl exibility tests
44  Agility and speed tests
45  Power and muscular endurance 

tests
46  Interpreting fi tness test results
47  Progressive overload
48  Specifi city
49  Individual needs and overtraining
50  FITT and reversibility
51 Thresholds of training
52  Continuous training
53  Fartlek training
54  Circuit training
55  Interval training
56  Plyometric training
57  Weight/resistance training
58  Fitness classes 
59  Training methods: pros and cons
60  The effects and benefi ts of 

exercise to the skeletal system 
61 Adaptations to the muscular 

system
62  Adaptations to the 

cardiovascular system 1
63  Adaptations to the 

cardiovascular system 2
64  The effects and benefi ts of 

exercise to the respiratory 
system 

65  Injury prevention 1
66  Injury prevention 2
67  Fractures
68  Concussion and dislocation
69  Injuries at joints and soft tissue
70  Soft tissue injuries and RICE
71  Anabolic steroids
72  Beta blockers
73  Diuretics
74  Narcotic analgesics
75 Peptide hormones
76 Stimulants
77 Blood doping
78 Warm up 
79 Cool down
80 Component 1 – Extended 

answer question 1
81 Component 1 – Extended 

answer question 2

COMPONENT 2: HEALTH AND 
PERFORMANCE
TOPIC 1: HEALTH, FITNESS AND 
WELLBEING
82 Improving health
83 Physical health
84 Emotional health
85 Social health

86 Lifestyle choices 1
87 Lifestyle choices 2
88 Sedentary lifestyle
89 Impact of a sedentary lifestyle 

on weight
90 Diet and energy balance
91 Macronutrients
92 Micronutrients
93 Optimum weight
94 Dietary manipulation

TOPIC 2: SPORT PSYCHOLOGY
95 Classifi cation of skills 1
96 Classifi cation of skills 2
97 Massed and distributed 

practice
98 Fixed and variable practice
99 Values of goal setting 1
100 Values of goal setting 2
101 Visual and verbal guidance
102 Manual and mechanical guidance
103 Types of feedback
104 Mental rehearsal

TOPIC 3: SOCIO-CULTURAL 
INFLUENCES
105 Socio-economic groups
106 Gender and age groups
107 Ethnicity and disability groups
108 Commercialisation, the media 

and sport
109 The advantages of 

commercialisation 
110 The disadvantages of 

commercialisation
111 Sporting behaviour
112 Deviance in sport
113 Component 2 – Extended 

answer question 1
114 Component 2 – Extended 

answer question 2
EXAM SKILLS
115 Multiple choice questions
116 Short answer questions
117 Use of data questions
118 Extended answer questions 1
119 Extended answer questions 2

120 Glossary of key terms
122 Command words
123 Answers

A small bit of small print
Edexcel publishes Sample Assessment 
Material and the Specifi cation on its website. 
This is the offi cial content and this book 
should be used in conjunction with it. The 
questions in ‘Now try this’ have been written 
to help you practise every topic in the book. 
Remember: the real exam questions may not 
look like this.

F01_PE_REV_35069_PRE.indd   2 26/09/2017   12:31



Had a look Nearly there Nailed it!

1

Applied anatomy 
and physiology

Which of the following options is correct to complete the sentence below?
The skeletal system protects: (1 mark)

 A Vital organs, for example, bones, muscles, tendons
  B By providing a hard structure over the organ needing protection

 C By providing a structure for support
 D By producing red blood cells which fi ght disease

Key functions
The functions of the skeleton are:
• production of blood cells
• storage of minerals
• protection of vital organs
• muscle attachment
• formation of joints for movement.
You need to be able to explain how the 
skeleton carries out all of these functions 
by giving examples of each in relation to 
physical activity.

Blood cell production
The following types of blood cell are 
produced in bone marrow. They are all 
benefi cial to physical performance.
• Platelets help clotting if you are cut.
• Red blood cells transport oxygen to 

working muscles.
• White blood cells help fi ght infection.
(For examples of benefi ts, see page 19.)

Mineral storage 
Calcium and phosphorus are stored in 
bones to help strengthen them.

You need to know the functions of the skeleton and how they apply to physical activity 
and sport.

Functions of the skeleton

Protection
Your skeleton provides protection for your 
vital organs, including the heart.
For example, your skull protects your brain 
if an opponent follows through wildly with 
their hockey stick and it hits you on the 
head during a game.

Aid movement
• The bones provide a place for the 

muscles to attach to, so that when the 
muscles contract they pull the bones to 
cause movement. Movement occurs at 
the joints of the skeleton.  

• Bones also act as levers. Levers allow 
the body to increase the force it can 
generate or increase the speed of the 
movement. For example, a tennis player 
with longer levers will generate more 
force on a serve. (You can read more 
about levers on pages 27 and 28.)

The skeletal system has several functions. Describe how the skeleton aids movement.  (2 marks)

Golden rule
Always use the phrase vital organs and 
try to give an example to show your 
understanding.

Short Full
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2

Applied anatomy 
and physiology

Long bones 
Long bones aid movement by working as 
levers.
Examples of long bones:
• the humerus
• the femur.

Flat bones 
Flat bones provide protection and a broad 
surface for muscles to attach to.
Examples of flat bones:
• the cranium
• the ribs
• the scapula.
Example of use:
• the cranium protects the brain if hit by a 

cricket ball.

Irregular bones
Irregular bones provide protection and a 
place for muscle attachment.
Example of irregular bones:
• the vertebrae.
Example of use:
• muscles attached to the vertebrae allow 

a hockey player to bend their back low 
to dribble a ball.

Short bones 
Short bones are weight bearing and 
provide support.
Examples of short bones:
• the carpals 
• the tarsals.
Example of use:
• supporting body weight in a handstand.

We classify bones by their shape. Each bone type or classifi cation has a particular function. 
You need to know the classifi cation type of each bone and its function, and be able to 
explain the use of each in physical activity.

Classification of bones

Examples of long bones:

Long bones 
work as a lever 
to increase the 
pace of the ball 
when kicked.

Vertebrae are 
irregular bones.

Which type of  bone is the ulna? (1 mark)
 A Flat bone

  B Long bone
 C Irregular bone
 D Short bone

If you are not sure, think about where the ulna is. Then think: 
does it look similar to any bones you know the classifi cation of?
Remember that bones are classifi ed by shape; so if it is the 
same shape as a bone you do know, go for that option.

Explain how the bone type at the wrist allows the gymnast to 
perform the position shown.  (3 marks)

Make sure you identify the 
bone type you are explaining.

Short Full
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3

Applied anatomy 
and physiology

The skeleton is made up of many bones. Make sure you know the names and locations of 
the bones below and that you can recognise them on a variety of different diagrams.

Structure of the skeleton

Identifying bones
The skeleton provides 
a framework for 
muscle attachment, 
to enable movement 
for physical activity.

The vertebral column has fi ve regions.

The rugby player in the image is holding the ball.
State two bones located in the hand that help him hold the ball. (2 marks)

cranium

ribs

humerus

ulnaradius

sternum

clavicle

cervical

thoracic

lumbar

sacrum

coccyx

metatarsals
phalanges

pelvis

carpals

metacarpals

phalanges

femur

patella

tibia

fibula

tarsals

scapula

Remember to look 
at the shape of 
the bone to help 
identify what type 
it is.

Identify the bones at A and B. (2 marks) 

A: Radius
B: Humerus

A

B

Sometimes it is hard to remember 
which bone is the radius and which is 
the ulna. Remember: the radius is the 
bone that is near the thumb.

Golden rule
A good way to remember the names and 
locations of the bones is to practise by 
labelling blank diagrams of the skeleton.

Short Full
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4

Applied anatomy 
and physiology

About joints
• A joint is the place where two or more 

bones meet. It is where movement can 
occur.

• Although there are many joints in the 
human body, you only need to know the 
joints on this page.

• You should be able to see the similarities 
between the same types of joints.

• You should be able to give sporting 
examples of the use of each joint.

Hinge joints
Located at the:
• knee
• elbow
• ankle.
Movement at hinge joints:
• fl exion
• extension.

Pivot joints
Located at the:
• neck (atlas and axis).
Movement at this pivot joint:
• rotation.

Condyloid joint
Located at the:
• wrist.
Movement at condyloid joints:
• fl exion
• extension
• circumduction.

You need to know the names of the bones that form each joint and the range of movement 
that each joint can do during physical activity.

Classification of joints

Condyloid joint

Condyloid joint 
at the wrist.

Which of the following is a movement associated 
with the pivot joint at the atlas and axis? (1 mark)

 A Adduction 
  B Rotation

 C Flexion
 D Extension

Make sure you read 
the question carefully. 
This question states ‘is 
associated with’ rather 
than ‘is not …’.

What type of joint is formed at the shoulder? (1 mark)
 A Ball and socket 
 B Ball joint

 C Dovetail
 D Hinge 

Ball and socket joints
Located at the:
• hip • shoulder.
Movement at ball and socket joints:
• fl exion
• extension
• rotation
• circumduction
• abduction
• adduction. Hip

Knee

Golden rule
Remember it is the formation of the joint 
that dictates the type of movement that 
can occur there.

atlas and axis 
at the neck

Short Full
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5

Applied anatomy 
and physiology

You need to know the range of movement that can be achieved at each of the joints.  
Flexion and extension can occur at: ball and socket, hinge and condyloid joints.

Movement at joints 1

What is the main range of movement possible at 
the knee joint? (1 mark)
The range of movement at the knee joint 
is fl exion to extension.

Flexion and extension could be written 
in any order but you do need to include 
both. If a question asks for the range of 
movement at a joint, you need to put down 
both parts because the range is the whole 
movement covered.

Joint action: flexion
Flexion is the term given when the angle at 
a joint decreases.

Joint type and application
Flexion occurs at hinge, ball and socket, 
and condyloid joints.
For example, at the knee when the player is 
preparing to kick a football.  

The lower part of your leg gets closer to 
the upper part of your leg as the angle at 
the joint decreases.

This happens when the bones forming the 
joint move closer together.

Joint type and application
Extension occurs at hinge, ball and socket, 
and condyloid joints. 

For example, at the knee when following 
through after kicking a football.  
The lower part of your leg gets further 
away from the upper part of your leg as the 
angle at the joint increases.

Joint action: extension
Extension is the term given when the angle 
at a joint increases.

This happens when the bones forming the 
joint move away from each other.

Identify the joint action necessary to bend the 
batting (right) arm at the elbow to move into 
the position shown in the image. (1 mark)

This question asks for the 
joint action. Watch out for 
the different terms and make 
sure you are not confusing 
joint action with joint type 
or muscle action.

Short Full

M01_PE_REV_35069_M01.indd   5 26/09/2017   12:32



Had a look Nearly there Nailed it! Had a look Nearly there Nailed it!

6

Applied anatomy 
and physiology

This page covers the joint actions of abduction, adduction and rotation. These movements  
occur at ball and socket joints.

Movement at joints 2

Identify the range of movement at the shoulder during a 
star jump. (1 mark)

The word ‘range’ means you need 
to include both the start and fi nish 
movement for the action identifi ed.

Which of the following is the correct term for the joint 
action that occurs when the ski jumper takes the skis 
away from the midline of the body to achieve the position 
shown in the image? (1 mark)
  A Abduction 

 B Adduction 
 C Flexion
 D Extension

Joint type and application
Abduction occurs at ball and socket joints 
(hip and shoulder).
For example, at the shoulder when reaching 
out sideways to intercept a netball. There 
is abduction at the shoulder.

Adduction occurs at ball and socket joints 
(hip and shoulder).
For example, at the hip in the cross-over 
leg action when throwing a javelin. The leg 
comes back towards the midline of the 
body.

Rotation occurs at ball and socket joints 
(hip and shoulder).
For example, at the shoulder when swimming 
front crawl. The arm rotates around in a 
circular motion. 

Joint actions
Abduction = the 
movement of a limb away 
from the midline of the 
body.

Adduction = the 
movement of a limb 
towards the midline of 
the body.

Rotation = when 
the bone at a joint 
moves around 
its own axis, so 
making a circular 
movement.
Rotation allows 
for the biggest range of movement. 

Use the image as a guide – it will 
have been included to help you. 

To help you remember: 
If something is ‘abducted’, it is taken away.

To help you remember:
Adduction starts with ‘add’, so it is when a 
limb is added to the midline of the body.

Short Full
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7

Applied anatomy 
and physiology

Joint action: circumduction
• Movement in the shape of a cone 

(conical).
• Allows 360° of movement.
• Occurs at ball and socket joints.
• For example, the shoulder action when 

swimming butterfl y.

Joint action: dorsi-flexion
• Occurs at the ankle joint.
• Movement of the foot upwards towards the shin 

(decreasing the angle at the joint).

Joint action: plantar-flexion
• Occurs at the ankle joint.
• Movement of the foot downwards when 

you point your toes.

In addition to the joint actions on pages 5 and 6, there are three other joint actions you 
need to know: circumduction, plantar-fl exion and dorsi-fl exion. 

Movement at joints 3

Circumduction 
at the shoulder.

Plantar-fl exion of 
the ankle occurs 
as the gymnast 
points her toes to 
make the shape 
more aesthetically 
pleasing. 

Make sure you read the question carefully. 
This question is asking for the name of a 
joint type, not the name of a joint.

(decreasing the angle at the joint).

Dorsi-fl exion occurs at the ankle of the 

leading leg as the athlete jumps the hurdle.

State the name of the joint type where 
circumduction takes place and give an example 
of its use.  (2 marks)

Ball and socket joint. Circling the leg at 
the hip during a warm up.

Briefl y explain how the joint action at the ankle in the image shown assists the 
volleyball player in their sport. (2 marks)

The joint action has not been named, 
so it would be a good idea to name 
it and then explain how it might help.

Golden rule
Always try to apply your answers to 
examples in physical activity.
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Applied anatomy 
and physiology

Ligaments, tendons and 
muscle types

Ligaments
The role of the ligaments is to join 
bone to bone. Ligaments are formed 
of tough connective tissue that holds 
the bones together to form the joint.
Ligaments are relevant to sport and 
physical activity because they:
• help keep joints stable
• prevent unwanted movement that 

might cause an injury, such as a 
dislocation when playing sport. 

Tendons
The role of the tendons is to join (skeletal) 
muscle to bone. Tendons are formed of a 
tough connective tissue.
Tendons are relevant to sport and physical 
activity because they:
• hold the muscle to the 

bone, so that when 
the muscle contracts 
the muscle can pull on 
the bone and cause 
movement at joints.

Muscle types
There are three types of muscle. Each 
muscle type has a different classifi cation 
based on its characteristics.

Cardiac muscle
• Location: cardiac muscle forms the heart. 
• Cardiac muscle is unconsciously 

controlled – we do not have to think to 
make it contract.

• For example, cardiac muscle in the heart 
contracts to pump blood around the body.

Voluntary muscles
• Location: voluntary muscles are the 

skeletal muscles that attach via tendons 
to the skeleton to allow movement.

• Voluntary muscles are under conscious 
control – that is, we move them when 
we want to; we consciously decide when 
they should work.

• For example, the biceps contract to fl ex 
the arm at the elbow when we perform 
bicep curls.

Although bones and muscles are essential for movement, they need help from other 
structures. These structures work with the bones and muscles to ensure that the body 
functions well in physical activity.

Analyse how the characteristics of voluntary and cardiac muscle types support their function. (4 marks)

Involuntary muscles
• Location: involuntary muscles are found 

in blood vessels (and the stomach and 
intestines).

• They contract slowly and rhythmically and 
are unconsciously controlled – they contract 
automatically when required to by the body.

• For example, the involuntary muscles in 
the blood vessels help regulate blood 
fl ow for vascular shunting.

Which of the following is an example of a 
voluntary muscle? (1 mark)
  A Deltoid

 B Heart
 C Blood vessel
 D Tendon

Notice the word analyse. This means you need to 

really look at each characteristic and see how it 

links to the particular role of that muscle type.

muscle

tendon

ligamentmovement at joints.

Voluntary muscles

Tendons join muscle to bone 
and ligaments join bone to bone.
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Applied anatomy 
and physiology

You need to know the names, location and specifi c functions of the main muscles that work 
with the skeleton to produce movement and be able to give examples of their use in sport. 

Muscles

Name the movement that occurs when the deltoids contract and give an example of its use in a physical 
activity of your choice.  (2 marks)

Which one of the following muscles is contracting to allow the 
tennis player in the image to adduct his arm at the shoulder?
 (1 mark)

 A Triceps
 B Latissimus dorsi 
 C Abdominals 

  D Pectoralis major

Name: Deltoid
Location: Top of the 

shoulder
Role: Abducts the 

arm at the 
shoulder

Example: Lifting your arms 
above your head 
to block the ball 
in volleyball

Different types of joint movement plus words to describe the 
different types of movement at joints, for example, fl exion, 
extension and abduction, are explained on pages 5, 6 and 7.

Name: External obliques
Location: Between lower ribs 

and abdomen
Role: Rotates the trunk 

and helps pull chest 
down

Example: Rotating trunk while 
throwing the javelin

external 
obliques

Name:  Latissimus dorsi
Location:  Side of back
Role:  Adducts the 

upper arm at the 
shoulder / rotates 
the humerus

Example:  Bringing arms back 
to side during a 
straight jump in 
trampolining

deltoid

latissimus
dorsi

Name: Pectoralis 
major

Location:  Front of upper 
chest

Role:  Adducts the 
arm at the 
shoulder

Example:  Follow-through 
from a forehand 
drive in tennis 

pectoralis 
major

If you are not sure, you can move your own body to 

help you work out which muscles are contracting.
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Applied anatomy 
and physiology

Antagonistic pairs of muscles create opposing movement at joints. You need to know the 
four different pairs covered on the following pages and relate them to sporting techniques.

Antagonistic muscle pairs: 
biceps and triceps

Antagonistic pairs
Skeletal muscles work together to provide 
movement of the joints. 
While one muscle contracts, another 
relaxes to create movement. 
Muscles working together like this are 
called antagonistic pairs.

The muscle contracting is the agonist 
(prime mover).
The muscle relaxing is the antagonist.
Remember, muscles are connected to 
bones via tendons. When the muscles 
contract, they pull on the tendon which pulls 
on the bone. This creates the movement.

Biceps and triceps
These two muscles are an example of an antagonistic muscle pair.

Name: Biceps
Location: Front of 

upper arm
Role: Flexion of the 

arm at the 
elbow

Example:  Upwards
phase of a 
biceps curl

During this part of the movement, the 
triceps is the antagonist – it is relaxing to 
allow the biceps to contract.

Name: Triceps 
Location:  Back of upper 

arm
Role:   Extension of 

the arm at the 
elbow

Example:  Straightening 
the arms in a 
chest press

During this movement, the biceps is the 
antagonist – it is relaxing to allow the 
triceps to contract.

biceps

triceps

Explain the term ‘antagonistic pair’ in relation to 
muscle movement. (1 mark)
One muscle contracts while the other 
relaxes to bring about movement.

Explain the role of each muscle in the 
antagonistic pair.

EXAM ALERT!

 Complete the blanks by identifying the muscles involved in the 
movement described. (2 marks)
 The  is the agonist when the goalkeeper 
extends his arm at the elbow and the  is the 
antagonist.
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Applied anatomy 
and physiology

You need to know which muscles work together to bring about movement and use this 
knowledge to analyse sporting actions.

Antagonistic muscle pairs: 
quadriceps and hamstrings

Make sure you know the actions of the 
muscles. Questions often have a picture 
to help you visualise the movement. 

EXAM ALERT!

The quadriceps and hamstrings are an antagonistic muscle pair.
Name:  Quadriceps
Location:  Front of upper leg
Role:  Extension of the leg at the knee
Example:  Straightening the leading leg 

going over a hurdle

Name: Hamstrings
Location:  Back of upper leg
Role:  Flexion of the leg at the knee
Example:  Bending the trailing leg going 

over a hurdle

During this part of the movement the 
hamstrings act as the antagonist. It is 
relaxing to allow the quadriceps to contract.

During this part of the movement the 
quadriceps is the antagonist. It is relaxing 
to allow the hamstrings to contract.

quadriceps hamstrings

The quadriceps 
and hamstrings 
work together so 
the performer can 
clear the hurdle.

Which one of the following muscles is contracting to allow the cyclist 
in the image to fl ex her leg at the knee? (1 mark)

 A Latissimus dorsi
  B Hamstrings 

 C Gastrocnemius
 D Quadriceps

 Name the antagonist that is relaxing to allow the cyclist in 
the image above to fl ex her leg at the knee. (1 mark)

Golden rules
• If you are not sure of the correct 

spelling of muscle names, write them 
like they sound. 

• Always write the name in full, for 
example, quadriceps, not quads.
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Applied anatomy 
and physiology

Make sure you know the names and locations of these muscles and can give an example of 
their use.

Antagonistic muscle pairs: 
gastrocnemius and 

tibialis anterior

Name: Gastrocnemius
Location: Back of lower leg
Role: Plantar-fl exion 

at the ankle

Which action is plantar-flexion?
To help you recall which action is plantar-
fl exion, remember:
Pointing toes starts with the letter P and 
so does the action plantar-fl exion.

Name: Tibialis anterior 
Location: Front of lower leg
Role:  Dorsi-fl exion at 

the ankle

Where is the tibialis anterior?
To help you recall where the tibialis anterior 
muscle is located, remember:
• the word ‘anterior’ means front
• the word ‘tibialis’ starts with the name of 

the bone – the tibia 
• the muscle is located on the front of 

the tibia.

Example: Pointing the toes when performing 
a pike jump in trampolining

Example: Bringing the toes up towards the 
shins when extending the legs in 
the long jump

What term is being described below?
When two muscles work together, one muscle starts 
to contract to pull the bone, the other starts to relax 
to aid the movement. (1 mark)
Antagonistic pair

Name the antagonist supporting the 
agonist to allow the gymnast to point his toes. (1 mark)

Example: Pointing the toes when performing Example: Bringing the toes up towards the 

Golden rule
Always use the correct name for the 
gastrocnemius, not the calf. Also remember 
it has a ‘C’ sound in it (gast-ro-C-nemius).

Golden rule
When asked to give an example, always 
use the most obvious example to make 
sure it is correct, rather than giving a 
more obscure answer.

Double check if a 
question is asking for the 
agonist or the antagonist.

The gastrocnemius 
muscles are highlighted.

The tibialis anterior 
muscles are highlighted.
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Applied anatomy 
and physiology

Make sure you know the names and locations of these muscles and can give an example 
of their use.

Name: Hip fl exors 
Location: Very top of front of upper leg
Role: Flexion of leg 

at the hip

Name: Gluteus maximus
Location: Buttocks
Role: Extension of the 

leg at the hip

Example: Bringing the legs up in a 
seat-drop in trampolining Example: Lifting the leg back at the hip 

when running

Antagonistic muscle pairs: hip 
flexors and gluteus maximus 

Name the agonist that brings the knees up to the chest in a tuck jump and identify the joint action 
occurring at the hip. (2 marks)

Example: Bringing the legs up in a 

Role: Extension of the 

Example: Lifting the leg back at the hip 

Example of hip 
fl exion in diving.

Which one of  the following muscles is contracting to allow the footballer in the 
image to extend her leg at the hip?  (1 mark)
  A Gluteus maximus

 B Hamstrings 
 C Abdominals
 D Quadriceps

Note that the question refers to the 
hip, not the knee, and asks about 
extension rather than fl exion.

Golden rules
Notice the words fl exion and 
extension are used for the action 
at the hip as well as the knee. 
The same rules apply. 
• Flexion occurs when the angle 

at the joint gets smaller.
• Extension occurs when the angle 

at the joint gets bigger.

Example of hip 
extension in 
basketball.

The hip fl exor muscles 
are highlighted.

The gluteus maximus 
muscles are highlighted.
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Applied anatomy 
and physiology

Types of skeletal muscle
Skeletal muscles are made up of different muscle fi bres. 
Muscle fi bres are either fast twitch or slow twitch. 
There is one type of slow twitch fi bre: type I. 
There are two types of fast twitch fi bre: 
type IIa and type IIx.
The different types of muscle fi bre have different 
capabilities and are recruited depending on the task 
required. 
Each type has its advantages ( ) 
and disadvantages ( ).

Fast twitch type IIa 
• Produce high force.
• Moderate speed of contraction.
• Medium endurance.

 More resistant to fatigue than type IIx – for 
example, in a 400-metre sprint.

 Not as powerful as type IIx or as resistant 
to fatigue as type I.

Summary of characteristics
Slow twitch 
type 1

Fast twitch 
type IIa

Fast twitch 
type IIx

Force of 
contraction

low high very high

Speed of 
concentration

slow medium fast

Resistance to 
fatigue

high moderate low

Aerobic or 
anaerobic

aerobic aerobic and 
anaerobic

anaerobic

Myoglobin high medium low

Mitochondria high medium low

Capillary 
network

good moderate low

Fast twitch type IIx
• Produce very high force.
• Fast contracting.
• Low endurance.

 Good for short, explosive actions 
requiring power, strength and speed 
– for example, a sprint start or a 
100-metre sprint.

 Only provide power for a very short 
time before becoming fatigued.

Slow twitch type I
• Produce low force. 
• Slow speed of contraction.
• High endurance.

 Good in endurance activities 
to keep going without tiring – 
for example, leg muscles in a 
cross-country race.

 Do not produce much power.

Muscle fi bres types fall into three main categories. You need to know the differences 
between the types of muscle fi bre and how each is used in performance.

Muscle fibre types

Name the muscle fi bre type that is predominantly 
used when constantly running throughout a game 
to mark your opponent in football. (1 mark)
Slow twitch type I

Look for the key words ‘constantly’ 
and ‘throughout’ in the question 
help to show that it is an endurance 
requirement.

Describe a characteristic of type IIx muscle fi bres and how it 
is an advantage to a basketball performer.  (2 marks)

Remember: ‘characteristic’ 
means a quality or feature that 
specifi cally belongs to the item.

Golden rule
You should always be clear if you are referring 
to type IIa or type IIx fast twitch fi bres.
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Applied anatomy 
and physiology

The cardiovascular system
The cardiovascular system consists of:
• the blood – the medium that the gases, 

blood cells and nutrients are transported 
in

• the blood vessels – the structures that 
carry the blood

• the heart – which circulates blood around 
the body by squeezing blood out to the 
blood vessels each time it beats.

Transport of nutrients
Nutrients are broken down from the food 
we eat and transported to the body in the 
blood.
Athletes need macro- and micronutrients in 
order to perform well. (These are covered 
on pages 91 and 92.)

Regulation of body temperature
We get hot when we do physical activity 
because heat is a by-product of energy 
production.
We can also get cold doing physical 
activity outside in low temperatures.
The body attempts to keep a constant 
temperature. 

When the body temperature rises:
• the blood vessels under the skin increase 

in diameter (vasodilation) to increase 
blood fl ow to the capillaries under the 
surface of the skin so heat can radiate 
from the skin.

When body temperature drops:
• the blood vessels under the skin 

decrease in diameter (vasoconstriction) 
to decrease blood fl ow to the capillaries 
under the surface of the skin so less heat 
is lost by radiation.

Clotting of open wounds
Platelets that are transported in the blood 
help to clot wounds by gathering at the site 
and forming a plug to prevent blood loss.
Clotting of blood is needed, for example, if 
a performer falls and grazes their knee, so 
that they can stay on the fi eld of play.

Transport of oxygen
The cardiovascular system transports 
oxygen around the body in the blood. 
It carries oxygen to the muscles and 
vital organs. Oxygen is needed in energy 
production for physical activity.

Transport of carbon dioxide 
Carbon dioxide is produced as a by-product 
during energy production. The cardiovascular 
system takes carbon dioxide away from the 
muscles to get rid of it from the body.

You need to know the functions of the cardiovascular system, what it does and how this 
is relevant to physical performance.

Cardiovascular system 1

Physical activity 
causes changes in 
body temperature.

Which of the following is a function of the 
cardiovascular system? (1 mark)

 A Breathing in air containing oxygen
  B Regulating body temperature

 C Protection and muscle attachment
 D Breathing out air containing carbon dioxide

Explain how the 
cardiovascular system 
helps regulate body 
temperature when 
the skier starts to 
get cold.
                (2 marks) 

 Breathing out air containing carbon dioxide
                

Note the question refers to the cardiovascular 
system and not the respiratory system.
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Applied anatomy 
and physiology

You need to know the structure of the cardiovascular system. Make sure you know the 
names and location of the components and their role in maintaining blood circulation during 
physical activity.

Cardiovascular system 2

• Tricuspid valve is on the right side of 
the heart between the right atrium and 
the right ventricle.

• Bicuspid valve is on the left side of the 
heart between the left atrium and left 
ventricle.

• Semilunar valves are between the 
ventricles and the pulmonary artery and 
vein.

Valves help keep the blood moving forward 
by shutting behind blood that has passed 
through, to prevent it from fl owing back the 
way it came.

• Right atrium receives deoxygenated 
blood from the body via the vena cava.

• Left atrium receives oxygenated blood 
from the lungs via the pulmonary vein.

• Right ventricle receives deoxygenated 
blood from the right atrium via the 
tricuspid value.

• Left ventricle receives oxygenated 
blood from the left atrium via the 
bicuspid valve.

• Septum is the wall that separates the 
left and right sides of the heart. 

• Vena cava is the main vein bringing 
deoxygenated blood back to the heart 
so it can be pumped to the lungs to 
collect oxygen.

• Aorta is the main artery and carries 
oxygenated blood away from the left 
ventricle to take oxygen to the working 
muscles.

• Pulmonary artery receives deoxygenated 
blood from the right ventricle to take to 
the lungs to receive oxygen.

• Pulmonary vein brings oxygenated blood 
from the lungs to the left atrium. 

Explain the function of the pulmonary artery. (2 marks)
The pulmonary artery carries deoxygenated 
blood from the heart to the lungs so the blood 
can get oxygen, which is eventually pumped to 
the working muscles.

Complete the diagram to show the missing components assisting the fl ow of deoxygenated blood to the lungs.
 (2 marks)Vena cava

➜ ➜
Tricuspid 
valve ➜

Right 
ventricle ➜ ➜

Pulmonary 
artery

Golden rule
When looking at a diagram 
of the heart remember that 
it is a cross-section, viewed 
from the front. This is why 
the right-hand side is actually 
on the left of the diagram! 
Imagine your heart to check 
the sides.

pulmonary vein

pulmon ry rtery

ven  c v

right trium

semilun r v lve

tricuspid v lve

right ventricle septum

left ventricle

bicuspid v lve

semilun r v lve

left trium

ort

the working muscles.

Knowledge – say what you know.
Application – apply it. Use linking words 
such as ‘so’, ‘meaning that’ and ‘therefore’ so 

the knowledge leads on to the application.
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Applied anatomy 
and physiology

Veins have
thin walls

Arteries have thick
muscular walls

Capillaries are very narrow
and have very thin walls
that are only
one-cell thick

Arteries
Structure  
• Thick muscular and elastic walls.
• Small internal diameter (lumen).
Functions 
• Carry blood at high pressure away from the heart.
• Mainly carry oxygenated blood (exception: 

pulmonary artery carries deoxygenated blood 
to lungs from heart).

Relevance
Blood pressure increases during exercise as the 
working muscles demand more oxygen, increasing 
blood fl ow. The muscles in the artery walls contract 
and relax automatically. When the muscle relaxes, the 
arteries dilate so there is more room for the blood 
to travel through, helping regulate blood pressure. 

Veins
Structure
• Thin walls. • Contain valves.
• Large internal diameter.
Functions
• Carry blood at low pressure towards heart.
• Mainly carry deoxygenated blood (exception: 

pulmonary vein carries oxygenated blood 
from lungs to heart).

Relevance
Veins carry deoxygenated blood from the muscles. 
The wide internal diameter allows blood to pass through 
more easily and the valves help return the blood to the 
heart by preventing backfl ow due to low pressure.  

Capillaries
Structure
• Very thin walls (only one-cell thick).
• Small internal diameter.
Functions
• Link smaller arteries with smaller 

veins. 
• Carry blood at very low pressure.
Relevance
Allow gaseous exchange. Walls 
are very thin to allow gases and 
nutrients to pass through them, 
therefore getting oxygen to the 
muscles and removing carbon 
dioxide.

You need to know both the structure and function of the blood vessels and how this is 
relevant in terms of blood pressure, oxygenated blood, deoxygenated blood and response 
to physical exercise.

Blood vessels

Which one of the following is a characteristic of 
capillaries? (1 mark)

 A Has valves
 B Thick muscular wall

  C One-cell thick
 D Carries blood under high pressure 

The differences between 
arteries, capillaries and veins.

Golden rule
Remember: All arteries carry 
blood away from the heart 
and all veins carry blood 
towards the heart.

The wide internal diameter allows blood to pass through The wide internal diameter allows blood to pass through 
State the type of blood vessel that holds 
blood at high pressure.  (1 mark)

Think about the function of capillaries. The 

capillaries need to be thin to allow the 

gases to move in and out of them easily.
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Applied anatomy 
and physiology

Vascular shunting

You need to be able to explain the redistribution of blood fl ow (vascular shunting) during 
exercise compared to at rest.

Vascular shunting

Using the words in the table below, complete the statements that follow.

vascular shunting digestion

cardiac output increased blood fl ow

Reduced blood fl ow to specifi c areas of the body is achieved through  .
There is a need for  to the muscles during exercise.  (2 marks)

When you exercise your working muscles need more 
oxygen. Oxygen is attached to the red blood cells 
in the blood and carried to your active muscles.

Your heart rate and stroke volume (see page 26) increase
so more blood is circulating every minute.

Blood is diverted away from inactive areas to the 
working muscles. This is called vascular shunting.

Blood can be shunted away from the stomach. 
This is why it is important that digestion is 
complete before exercise begins.

Vasoconstriction
•  Vasoconstriction means that the blood 

vessels are constricted (squeezed) to 
make them smaller. 

•  When you start to exercise, chemical 
changes trigger signals from your 
nervous system. 

•  These signals cause the blood vessels that 
supply the inactive areas (for example, the 
digestive system) to constrict, reducing 
blood fl ow to these areas.

Vasodilation
•  Vasodilation means that the blood vessels 

are dilated to make them bigger. 
•  When you start to exercise, chemical 

changes trigger signals from your nervous 
system.  

•  These signals cause the blood vessels 
that supply the active areas (the working 
muscles) to dilate, increasing blood fl ow to 
these areas. This means that these muscles 
receive more oxygen and nutrients.

Using the words in the table below, complete the following statements about blood 
fl ow whilst at rest and during physical activity.

unchanged equal

lower greater

Blood fl ow to the digestive system is greater  at rest than when exercising. (1 mark)
Blood fl ow to the muscular system is lower  at rest than when exercising. (1 mark)

You could use alternative words to ‘greater’ and 

‘lower’, such as ‘more’ or ‘less’, but always re-read 

your answer to make sure the meaning is clear.
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Applied anatomy 
and physiology

You need to know the function and importance of red and white blood cells, platelets and 
plasma for physical activity and sport.

The four main components 
of blood
The four main components of the blood 
each play a role in 
enabling physical activity 
to take place. 

Plasma
Plasma transports the 
blood cells, platelets and 
nutrients to the different 
parts of the body.

Red blood cells 
Red blood cells carry oxygen and remove 
carbon dioxide.
• Oxygen is diffused into the bloodstream 

from the alveoli in the lungs. 
• The oxygen then binds (joins) with the 

haemoglobin in the red blood cells and 
is transported (by the plasma) to the 
working muscles where it is needed for 
any aerobic activity.

• Some of the carbon dioxide produced in 
the tissue is transported away from the 
muscles. It can be either attached to red 
blood cells or just carried in the plasma.

White blood cells
White blood cells help fi ght infection. They 
travel around the body in the plasma and fi ght 
any infections or diseases that may be there.

Platelets
Platelets help prevent bleeding as they can 
stick to each other and to the walls of the 
blood vessels. If a performer gets cut while 
playing, the platelets fl owing in the plasma 
stick together and form a plug to prevent 
further blood loss.

Plasma, platelets and 
blood cells

If cut, a 
performer is 
not allowed 
to continue 
playing until 
the bleeding 
has stopped.

Performers need to 
stay free from illness 
so they can continue 
to train and maintain 
their performance level. 

Explain why plasma is so important to sports performance.  (3 marks) 
Plasma is the liquid component of the blood.
Because it is liquid it fl ows through the blood vessels, 
allowing transportation of anything within it. 
Therefore plasma can carry red blood cells within it, 
supplying oxygen to the working muscles for physical activity.

State the component of blood responsible for fi ghting infection.  (1 mark)

Plasma is the liquid 
part of blood.

Golden rule
Always try to apply the topic to physical activity.

plateletsred blood cells

plasma
white blood cells

Generally when answering ‘explain’ 
questions you need to show your 
knowledge and either apply or 
justify the point you are making. 
Remember, if the question asks you 
to explain you need to include a 
justifi cation or reason to support 
the initial point too.
Knowledge (what is it?)
Application (what is the impact?)
Justifi cation (why is it important?)
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Had a look Nearly there Nailed it! Had a look Nearly there Nailed it!

20

Applied anatomy 
and physiology

Inhaled air
Inhaled air is the air we breathe in to the 
lungs.
The percentages of the gases in inhaled air 
are shown in the table below.
Nitrogen 78% 

Oxygen 21% 

Carbon dioxide 0.04% 

The differences between 
inhaled and exhaled air
How do the percentages of the different 
gases vary between inhaled and exhaled air?
• Nitrogen has remained the same.
• Oxygen levels have gone down.
• Carbon dioxide levels have risen.
You need to be able to account for 
these changes.

Nitrogen 
• The largest percentage of gas.
• The same amount is breathed out as is 

breathed in.
• Does not go down as the body does not 

use it during physical activity.
• Does not go up as the body does not 

produce it during physical activity.

Oxygen
• Levels decrease as oxygen is used in 

energy production for activity or for 
recovery, so there is less oxygen to 
breathe out.

Carbon dioxide 
• Levels increase as carbon dioxide is 

produced as a by-product of energy 
production.

Exhaled air
Exhaled air is the air we breathe out of the 
lungs.
The percentages of the gases in exhaled air 
are shown in the table below.
Nitrogen 78% 

Oxygen 16% 

Carbon dioxide 4% 

You need to know the composition of inhaled and exhaled air and the impact of physical 
activity and sport on this composition.

Composition of air

Remember: the reason these three gases do 
not add up to 100% is due to the rest of 
the air being made up of tiny percentages of 
other gases. You do not need to know these 
other gases for your exam.

The chart below represents the three main gases 
found in exhaled air.
Identify the gases labelled A and B.  (2 marks)

A = oxygen 
B = nitrogen

State two reasons why the level of nitrogen remains the same in inhaled and exhaled air. (2 marks) 

A

B

Use of data
Think about the percentages of the 
gases and relate them to the pie chart. 
Which gas forms the highest percentage 
of air?
In this example it does not make a 
difference that the question refers to 
exhaled air, as the changes do not affect 
the proportions of the gases.

Short Full
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