
 

 THEPECLASSROOM.COM 

OCR 1.A/1.B 

 
 

1.a. The Structure and Functions of the Skeletal 
System 

1.b. The Structure and Functions of the Muscular 
System 

 

 

Teacher Answer Booklet 

 

 

 

 



 

 THEPECLASSROOM.COM 

Topic Description from Specification Pupil comments – How confident do 
you feel on this topic? 

Location of major 
bones 
 

Know the name and location of the following bones in the human body:  
Cranium, vertebrae, ribs, sternum, clavicle, scapula, pelvis, humerus, ulna, radius, 
carpals, metacarpals, phalanges, femur, patella, tibia, fibula, tarsals, metatarsals.  
 

 

Functions of the 
skeleton  
 

Understand and be able to apply examples of how the skeleton provides or allows:  
Support, posture, protection, movement, blood cell production, storage of minerals.  
 

 

Types of synovial 
joint  
 

Know the definition of a synovial joint. Know the following hinge joints:  
Elbow – articulating bones – humerus, radius, ulna. Know the following ball and socket 
joints:  
Shoulder – articulating bones – humerus, scapula. Hip – articulating bones – pelvis, 
femur. 
 

 

Types of 
movement at hinge 
joints and ball and 
socket joints  
 

Know the types of movement at hinge joints and be able to apply them to 
examples from physical activity/sport:  
Flexion, extension  

Know the types of movement at ball and socket joints and be able to apply them 
to examples from physical activity/sport:  
Flexion, extension, rotation, abduction, adduction, circumduction.  
 

 

Other components 
of joints  
 

Know the roles of:  
Ligament, cartilage, tendons.  
 

 

Location of major 
muscle groups  
 

Know the name and location of the following muscle groups in the human body 
and be able to apply their use to examples from physical activity/sport:  
Deltoid, trapezius, latissimus dorsi, pectorals, biceps, triceps, abdominals, quadriceps, 
hamstrings, gluteals, gastrocnemius.  

 

 

 

The roles of muscle 
in movement  
 

Know the definitions and roles of the following and be able to apply them to 
examples from physical activity/sport:  
Agonist, antagonist, fixator, antagonistic muscle action.  
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What is the musculo-skeletal system? 

The muscles of the body and the bones of the body and how they interact and work together. 

 

The Functions of the Skeleton for Sport 

The bones which make up your skeleton help to protect your vital organs, give your muscles 

somewhere to attach and create joints so that you can move effectively. 

 

The six main functions of the skeleton are: 

• Protection (of Vital Organs)  

• Movement (Joints) 

• Mineral Storage (e.g. Calcium/Phosphorus) 

• Blood Cell Production (Red & White) 

• Support 

• Posture 

 

How does Tom Curry’s skeleton help him to function as a rugby player? Use the above functions 

to help you. 

As a professional rugby player, Tom Curry’s skeleton plays an important role in his 

performance. All six functions of the skeleton are crucial to enable him to perform at his 

optimal level.  

His bones protect his vital organs, especially when involved in a tackle. For example his cranium 

would protect his brain.  

Curry’s  skeleton helps him to function as a rugby player through movement. Joints allow 

movement and rotation to take place. For example, the picture above shows Curry carrying the 

ball. For this movement to occur, he would experience movement from the hinge joint at the 

knee.  Muscles also play an important role when wanting to create movement. Muscles are 

attached to the bones via tendons. For a particular movement to occur; for example carrying 

the ball whilst running, the muscles would need to pull on the bones.   

An essential function of the skeleton for Tom Curry is the storage of minerals. Minerals play a 

vital role in maintaining strong and healthy bones. This is important for a rugby player. Having 

strong bones minimises the chance of a fracture during contact in a ruck or a tackle.  

Also an important function of the skeleton to Lawes is the production of red and white blood 

cells. Rugby is a physically demanding sport. As rugby players are constantly training their 

cardiovascular system, the bone marrow responds to the needs of the activity and creates more 
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red blood cells in the long term. This is important for a rugby player who needs to be able to 

perform aerobically for 80 minutes.  

 

How do some of these functions help you in a sport that you take part in? 

Example for football: 

1.Movement- The muscles pull on the bones to allow movement to take place at a joint. The 

quadriceps muscle allows you to shoot the ball with power during a football match. 

 

2.Support - The Musculo-skeletal system helps to control your body and remain balanced. If 

you are dribbling at pace down the wing it is important to remain balanced and stay on your 

feet. 

 

 

3.Posture- The Musculo-skeletal system enables you to hold your body with the correct 

alignment in a position. Good posture will be required when trying to head the ball 

powerfully towards the goal. 

 

4.Protection- The Musculo-skeletal system protects the vital organs such as the heart and 

lungs. A clash of heads can often occur in football. Therefore it is important the cranium 

protects the brain. 

 

Which one of the five main functions of the skeleton are most important to you in your sport? 

Example for gymnastics: 

As a gymnast, movement is the most important function of the skeleton. Gymnastics involves a 

range of fine and gross movements that requires the body to move in a variety of directions. 

For example, when performing a back flick, the ball and socket joint at the shoulder plays a vital 

role in the execution of the skill.  
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The Structure of the Skeletal System 
 

 

 

 

 

 

 

 

 

 

 

 

humerus 

metatarsals 

tarsals 

patella 

femur 

ulna 

radius 

ribs 

sternum 

cranium 

clavicle 

pelvis 



6 

 

 

fibula 

tibia 

phalanges 

metacarpals 

carpals 

scapula 

vertebrae 



7 

 

Joints: 

A synovial joint is an area where two or more bones meet, allowing a wide range of movement.  
 
This type of joint helps with movement and preventing injury. All synovial joints are surrounded by 
articulating bones. This simply means the bones connected to either end of a joint. 
 
The following types of synovial joint can be found at different locations in the body: 

1. Hinge Joints allow only backward and forward motion, just like the hinge on a door.  

There are three hinge joints; the knee, elbow and ankle. 

Give an example of how a footballer might use a hinge joint? 

A footballer bends their lower leg at the knee (flexion) then straightens it (extension) to kick the 

ball  

What are the articulating bones at these hinge joints? 

Elbow:   humerus  and  radius   and  ulna 

Knee:   femur   and   tibia 

 

2. Ball and Socket Joints are when a long bone fit into a cup shaped hole, allowing a wide 

range of different movements. The shoulder and hip joints are examples of this type of 

joint. 

Name two sports whereby a ball and socket joint is important. Explain why. 

Discus – from the hip – during the action of release 

Cricket – from the shoulder – when bowling the ball 

The articulating joints at these Ball and Socket Joints are: 

Shoulder:  humerus  and   scapula 

Hip:  pelvis  and  femur 

 

Which joints are key to creating movement for the sporting actions shown below? 

  

 

 

 

 

 

 
Shoulder joint Elbow joint 
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Joints and Movement: 

Joints are what make it possible to move our body in certain ways. Each type of joint allows for 

a different type of movement. 

1.Flexion: Movement decreasing the angle between body parts (bending). 

2.Extension: Movement increasing the angle between body parts (straightening). 

3.Adduction: Movement of a body part toward the body's midline 

4.Abduction: Movement of a body part away from the body’s midline 

5.Rotation: The action of rotating around an axis or centre. 

6.Circumduction: Moving in a circular shape. Allows for 360 degrees of movement. 

 

 

 

 

 

 

 

 

 

 

  

Useful Hint: 

ADDuction = add to the body 

Abduction = Take Away 

Type of Joint Examples of this joint in 
the body? 

Types of movement 
available? 

Ball and Socket  
 

Shoulder  
Hip  

Flexion 

Extension 

Abduction  
Adduction  
Rotation  

Hinge  
 

Knee 

Elbow 

 

Ankle  

Flexion  
Extension  
 
Flexion 
Extension 

 



9 

 

What type of movements result in the following sporting actions?  

Kicking a ball in football - extension (knee)  

Serving in tennis - flexion, extension, abduction, adduction, rotation, circumduction (shoulder) 

Hand Stand – extension (elbow) 

Ten Pin Bowling - flexion (elbow) and rotation (shoulder)  

Bowling a cricket ball- flexion, extension, abduction, adduction, rotation, circumduction 

(shoulder) 

Performing a bicep curl – flexion (elbow)  

‘Pointe’ in Ballet (standing on toes) extension (knee and ankle)  

Performing a squat- upwards motion = extension (knee) extension (hip) 

Forehand shot in Table Tennis – flexion (elbow) adduction (shoulder)  

 

 

 

 

 

 

 

 

 

The clean and jerk is a technique used in weightlifting. 

Explain the action of movement present at the knee joint 

at the start and finish of the lift.  

As the weight lifter bends down to lift the weight, the 

hamstrings contract to cause flexion at the knee. As the 

weight is lifted the quadriceps contract to cause extension 

at the knee. 

 

 

 

Useful Hint: 

Think about different exercises that you can perform in the gym. What type of movement does 

each exercise require? 
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The image shows a cricketer preparing to throw a ball. Explain 
the action of movement present at the elbow in order to 
throw the ball. 
 

Initially, the arm must extend from the shoulder in order to 

reach up to its highest point. The arm must then show circumduction from the shoulder in 

order to move 360 degrees and bowl the ball. 

 

 

 

 

 

 

 

 

The image above shows a forehand shot in tennis. Explain the actions of movement present at 

the shoulder joint during the preparation and follow through of the shot.  

As the player prepares the shot he must use abduction to take is arm away from the mid-line of 

his body. As he then hits the ball he must show adduction in order to follow through and 

generate power. 
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Ligaments and Tendons: 

Ligaments, tendons and cartilage are important parts of every 

synovial joint in providing movement and flexion. 

Ligament = Elastic fibre that joins bone to bone. Essential for 

the protection of joints, can absorb shock and help maintain 

posture. 

Tendon = Non-elastic fibre joining muscle to bone. Essential for 

enabling movement. 

Cartilage = A tough, elastic tissue that prevents bones rubbing 

together at joints. Essential for protection of joints and bones. 

 

Ligaments help to stabilise joints during movement so that bones don’t move out of place. 

What injury could occur if an individual had weak ligaments? 

Dislocation – bone moving away from the joint/socket 

 

Task: Damaging ligaments, tendons and cartilage is very common in sport and can result in 

serious injury. Research three sports people who have suffered from such injuries. State how 

exactly the injury occurred, how long the person was side-lined for and how the person treated 

the injury to aid recovery.  

Example answer: Kurt Zouma (CFC) landed awkwardly on his leg after an aerial tackle. Due to 

the positioning of his landing foot, Zouma had a lack of support which caused hyperextension at 

the right knee. This lead to him tearing his anterior cruciate ligament (ACL) in his right knee. 

This is one of the crucial ligaments that connects the femur to the tibia. At the site of the injury, 

Zouma would have received first aid training to reduce the swelling and the pain through the 

use of ice, elevation and compression. He then would have used a splint or crutches for a few 

days, before going through a rehabilitation stage of strengthening and mobility exercises. Usual 

recovery time for this type of injury is between 6 months to a year, occasionally resulting in a 

reconstructive surgery. Luckily this was not the case for Zouma. After five months, he started 

training again.  

  

Damage to ligaments, tendons or cartilage 

can be have a serious impact on sporting 

performance 
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Muscles of the Body: 

  

trapezius 

deltoid 

abdominals 

pectorals 

tricep 

bicep 

quadriceps 

latissimus 

dorsi 

gluteals 

hamstring 

gastrocnemius 
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Antagonistic Pairs 

A muscle is only capable of pulling during a contraction. Muscles cannot push. Therefore some 

muscles work in twos, known as antagonistic pairs. Whilst one muscle contracts (pulls), the 

other muscle in the pair will relax. The muscle contracting is known as the agonist, whereas the 

muscle relaxing is known as the antagonist. 

 

Muscle Location in the body Movement action used 
for 

Deltoids Shoulder Abducts/Extends the arm 

Pectorals Chest Adduct the arm at the shoulder 

Latissimus dorsi Extends from the lower region of the 
spine to the upper arm 

Extend the body backwards from the 
trunk 

Biceps Front of the upper arm Flex the arm at the elbow 

Triceps Back of the upper arm Extend the arm at the elbow 

Abdominals Runs from the lower half of the ribs 
to the pelvis 

Pulls the chest downwards & brings 
the body upwards from the trunk 
(flexion) 

Gluteals Form the buttocks Abduct and extend leg at the hip 

Hip flexors In the front of the hip connecting the 
pelvis and abdomen 

Adduct and flex the leg at the hip 

Quadriceps Four muscles found on the front of 
the upper leg 

Extend the leg at the knee 

Hamstrings Back of the leg, stretching from the 
bottom part of the pelvis to the tibia 

Flex the leg at the knee 

Gastrocnemius From the back of the femur to the 
back of the ankle 

Points the toes (plantar- 
flexion/extension) 

Trapezius Back of the neck and upper back Extension 

 

 

 

Which muscle and what type of movement action is responsible for each of the following 

sporting examples? 

 

Sporting Example Muscle used and movement action 

Performing a side plank in the gym Biceps - Flexion 

Lifting the knees high during sprinting Hip flexors, flexion, hamstrings, flexion 

Throwing the ball up to serve in tennis Deltoids, extension 

Pulling the arm back ready to throw a 
dart 

Biceps, flexion 

Throwing a dart Triceps extension 

Jogging Biceps, triceps flexion and extension  

hamstrings and quadriceps, flexion and 
extension 
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Performing a squat Quadriceps, extension 

Pulling the leg back before kicking a ball Tibialis anterior, Dorsi-flexion 

Kicking a ball Hamstrings, flexion. Gluteals - extension 

Playing a forehand shot in tennis Quadriceps, extension. Hip Flexors - flexion 

 Pectorals, adduction 

 

Explain how an antagonistic pair of muscles work together to perform a press up. 

The biceps and triceps are the antagonistic pair involved in the press up.  

During the downward phase of a press up, the biceps contracts and shortens, 

(known as the agonist), whilst the triceps relaxes and lengthens (known as the antagonist).  

This results in flexion occurring at the hinge joint as the body moves towards the floor. During 

the upward phase of the press up, the triceps contract and become the agonist, whilst the 

biceps relax and become the antagonist. This results in extension occurring at the hinge joint. 

The body moves away from the floor. 

 

 

 

Explain how an antagonistic pair work together whilst performing a squat. 

The antagonistic pair of muscles involved in the squat are the quadriceps and 

 hamstrings. During the downward phase, the hamstrings contract (agonist) and the quadriceps 

relax (antagonist). This action creates flexion at the knee (hinge joint).  

As the quadriceps contract (agonist) and the hamstrings relax (antagonist) the legs straighten 

and extension occurs at the knee (hinge joint).  

 

 

  

Hint: 

Think about the arms 

Hint: 

Think about the feet 
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Fixator: 
This is a muscle which acts as a stabiliser and helps the agonist work effectively during movement. 
 
Whilst using the joints in the lower body during football, the abdominals act as a fixator as they help to 
keep the body stable and under control. During a bicep curl the trapezius undertakes this role. Label the 
fixator muscle on the images below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One of the functions of the skeleton is to provide support.  

Name two other functions of the skeleton and explain how they can aid the performance of a 

marathon runner. (4 marks) 

Mark One – Blood cell production. 

Mark Two – This is important for a marathon runner as they must develop red blood cells in 

order to get enough oxygen to their muscles during a race 

Mark One – Movement. 

Mark Two – The marathon runner’s synovial joints will allow them to move effectively during a 

race, without causing injury. 

 

Accept other appropriate answers 

 

 

 

Sample exam questions 

Trapezius 

Abdominals 
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Explain the muscle action present at the knee joint when taking a 

shot in football (2 marks) 

Mark One – As the shot is taken extension occurs from the knee 

joint 

Mark Two – The muscle responsible for this extension is the 

quadriceps. 

 

Which one of the following causes flexion at the elbow? (1 mark) 

A Tricep 

B Bicep 

C Deltoid 

D Pectorals 

Mark One – B 

 

Which bones are found at the knee joint? (1 mark) 

A Femur and Tibia 

B Pelvis and Femur 

C Tibia and Talus 

D Fibula and Ulna 

Mark One – A 

 

Describe two roles of ligaments within joints when performing a physical activity. (2) 

Any two from: 

- They connect bone to tissue/they are connective tissue 

- They stabilize the joints during movement/prevent dislocation/restrict movement 

- They are able to protect joints/bones (because of their elasticity)/they can absorb shock 

- They help maintain correct posture/movement or enable proprioception 
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Key Terms : 

Synovial Joint: An area where two or more bones meet, allowing a wide range of movement  

Articulating Bones: Where two or more bones meet to allow movement at a joint 

Tendons: Fibrous tissues that join bone to muscle 

Ligaments: Strong, flexible fibre that connects bones to other bones 

Flexion: Movement decreasing the angle between body parts (bending) 

Extension: Movement increasing the angle between body parts (straightening) 

Adduction: Movement of a body part toward the body's midline 

Abduction: Movement of a body part away from the body’s midline 

Rotation: The action of rotating around an axis or centre 

Circumduction: Rotating 360 degrees around an axis 

Antagonistic Pair: Two muscles working together. One contracts while the other relaxes 

Agonist: The muscle which is contracting. Also known as the ‘prime mover’ 

Antagonist: The muscle which is relaxing 

Fixator: A muscle which acts as the stabiliser and helps the agonist work effectively during 

movement 

 


