The Skeletal and Muscular Systems

Musculo-Skeletal System

· Wrist: flexion and extension; wrist flexors and extensors;  
· Radio-ulnar: pronation and  supination; pronator teres and supinator muscle;
· Elbow: flexion and extension; biceps brachii and triceps brachii; 
· Shoulder: abduction, adduction, flexion, extension, rotation, horizontal flexion, horizontal extension, circumduction; deltoid, latissimus dorsi, pectoralis major, subscapularis, infraspinatus, teres major and teres minor; trapezius; the role of the rotator cuff muscles, supraspinatus infraspinatus, teres minor and subscapularis;
· Spine (cartilaginous, gliding and pivot): flexion, extension, lateral flexion; rectus abdominus, external and internal oblique and the erector spinal group; sacrospinalis (the role of the transverse abdominus and multifidus in relation to core stability);
· Hip: abduction, adduction, flexion, extension, rotation;  illiopsoas, gluteus maximus, medius and minimus, adductor longus, brevis and magnus;
· Knee: flexion and extension; biceps femoris, semi-membranosus , semi-tendinosus, rectus femoris, vastus lateralis, vastus intermedius and vastus medialis;
· Ankle: dorsi flexion, plantar flexion; tibialis anterior, soleus and gastrocnemius.

· Carry out a movement analysis making reference to joint type, the type of movement produced, the agonist and antagonist muscle (or muscles) in action and the type of muscle contraction taking place.





· Explain concentric, eccentric and isometric contraction.

· Describe the structure and function of the different muscle fibre types (slow oxidative, fast oxidative glycolytic and fast glycolytic) in relation to different types of physical activity;
· Explain how an individual’s mix of muscle fibre type might influence their reasons for choosing to take part in a particular type of physical activity.

· Analyse the effect of a warm up and cool-down on skeletal muscle tissue in relation to the quality of performance of physical activity.

· Analyse the effect of a warm up and cool-down on skeletal muscle tissue in relation to the quality of performance of physical activity.

· Evaluate critically the impact of different types of physical activity (contact sports, high impact sports and activities involving repetitive actions) on the skeletal and muscular systems (osteoporosis, osteoarthritis, growth plate, joint stability, posture and alignment) with reference to lifelong involvement in an active lifestyle



Section 1 – Joint, Muscles & Movement Analysis


· Wrist: flexion and extension; wrist flexors and extensors;  
· Radio-ulnar: pronation and  supination; pronator teres and supinator muscle;
· Elbow: flexion and extension; biceps brachii and triceps brachii; 
· Shoulder: abduction, adduction, flexion, extension, rotation, horizontal flexion, horizontal extension, circumduction; deltoid, latissimus dorsi, pectoralis major, subscapularis, infraspinatus, teres major and teres minor; trapezius; the role of the rotator cuff muscles, supraspinatus infraspinatus, teres minor and subscapularis;
· Spine (cartilaginous, gliding and pivot): flexion, extension, lateral flexion; rectus abdominus, external and internal oblique and the erector spinal group; sacrospinalis (the role of the transverse abdominus and multifidus in relation to core stability);
· Hip: abduction, adduction, flexion, extension, rotation;  illiopsoas, gluteus maximus, medius and minimus, adductor longus, brevis and magnus;
· Knee: flexion and extension; biceps femoris, semi-membranosus , semi-tendinosus, rectus femoris, vastus lateralis, vastus intermedius and vastus medialis;
· Ankle: dorsi flexion, plantar flexion; tibialis anterior, soleus and gastrocnemius.

· Carry out a movement analysis making reference to joint type, the type of movement produced, the agonist and antagonist muscle (or muscles) in action and the type of muscle contraction taking place.



1. The spine forms part of the central core of the body. Briefly describe the types of joint found in the spine.  Using examples from a sport of your choice, describe the types of movement that can occur at the spine.                    (6 marks) 

(types of joint) submax 3 
·  pivot joint (between the top two vertebrae/the atlas and the axis) 
·  cartilaginous joints (between the bodies of adjacent vertebrae) 
·  gliding joints between the articulating surfaces/spinous/transverse processes of adjacent vertebrae 
· fused/fixed/immoveable joints (found between adjacent vertebrae in the sacrum/coccyx) 
(types of movement) submax 3 
· [examples given from swimming, but any sport acceptable] 
·  flexion e.g. bending to the “take your marks” position in the racing dive 
·  hyper extension/extension e.g. lifting the head to breath in butterfly 
·  lateral flexion e.g. when the arms push off from the wall in a breastroke turn)  
· rotation e.g. turning the head to the side to breathe in front crawl 



2. Name one muscle in the trunk which works to maintain good posture and core stability during the biceps curl.  (1 marks)


1 mark, accept first answer only.

· multifidis /transverse abdominis I rectus abdominis I (external) obliques I (infernal).obliques I erector spinae; sacrocrospinalis/. (abdominals on own= TV)

· (rectus.abdominals; abdominus rectus= BOD)








3. Identify two structures of a synovial joint and describe the role of one during physical performance                        [3 marks] 

	Structure 
	Role 

	1 Ligaments 
	2 Hold joint in place/join bone to bone 

	3 Cartilage (hyaline/articular) 
	4 Prevents wear and tear/friction/ absorb compression 

	5 Muscles/tendon 
	6 Provide strength or support/allow greater range of movement 

	7 Synovial fluid 
	8 Lubricates/nourishes cartilage/rids joint of waste debris 

	9 Pads of fat 
	10 Absorbs shock/protect from wear and tear 

	11 Bursae (sacs containing synovial fluid) 
	12 Helps reduce friction 

	13 Joint capsule/fibrous capsule 
	14 Stabilise joint 

	15 Synovial membrane 
	16 Secretes synovial fluid 

	17 Menisci 
	18 Improves fit of the joint 




4. Fig. 1 shows a foot striking a ballState the movement at the ankle joint of the striking foot at the point of contact and name the agonist muscle responsible for creating the movement  (2 marks)

[image: ]      Fig. 1
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5. Fig. 1 shows an athlete performing a bicep curl. Use your anatomical and physiological knowledge to complete the table below for the athlete's elbow during the upward phase of the bicep curl. 
Use your anatomical and physiological knowledge to complete the table below for the athlete’s elbow during the upward phase of the bicep curl. 3 marks, 1 for each element of the table completed correctly. Accept first answer only.  (4 marks)

	Joint
	Joint Type
	Movement
	Agonist
	Antagonist

	Elbow
	
	
	Biceps Brachii
	


[image: ]



	Joint
	Joint Type
	Movement
	Agonist
	Antagonist

	
Elbow
	Hinge or synovial hinge (synovial on own - TV)
	Flexion
	
Biceps Brachii
	Tricep(s) Brachii




6. Fig.1 shows a gymnast holding a position on the rings.                   (5 marks)

a) Use your anatomical and physiological knowledge to complete the table below for the hip joint
b) The gymnast in Fig. 1 must keep his shoulders in a fixed position. Name two muscles in the rotator cuff group which aid the stability of the shoulder joint.

[image: ]Fig. 1

	Joint
	Joint Type
	Movement
	Agonist
	Antagonist

	
Hip
	1. Ball and Socket
	2. Flexion
	Iliopsoas/Illiascus/Psoas Major
	
Gluteus Maximus




	
	Accept
	Do not accept

	Teres Minor
	Closely spelled altrenatives
	Any alternatives

	Supraspinatus
	
	

	Infraspinatus
	
	

	Subscapularis
	
	




7. Fig. 1 shows the muscles responsible for movement of the elbow joint.  Name the type of joint found at the elbow.  Name and outline the function of both muscles used in creating flexion of the elbow.  (4 marks)


[image: ]flexion	[image: ]
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8. The diagram below shows a player performing a basketball lay-up shot.   Use your anatomical and physiological knowledge to complete the table below for the player’s right knee.  (5 marks)
		[image: ]
	
	Joint
	Joint Type
	Movement
	Agonist
	Antagonist
	Type of
Contraction
	Predominant
muscle fibre
involved

	Knee
	
	Extension
	
	
	
	


[5]

5 marks, 1 for each element of the table completed correctly

	Joint
	Joint
Type
	Movement
	Agonist
	Antagonist
	Type of contraction
	Predominant Muscle Fibre

	Knee
	1 Hinge
(synovial on own = Vg)
	Extension
	2. Rectus Femoris or Vastus Medialis or Vastus Lateralis or Vastus Intermedius (give credit if in first two attempts)
	3. Biceps Femoris or Semimembranosus or Semitendinosus (give credit if in first two attempts)
	4. Concentric (isotonic on own = Vg)
	5. Fast Glycolytic / FG / Type IIb /_2b / Fast twitch + any of above) (do not accept fast twitch on own. mark first attempt)


[5]

9. The figure below shows a netball player using the elbow joint during the execution phase of a shot Identify the type of joint, articulating bones, agonist and antagonist during extension of the elbow during the execution phase of the shot.  [4 marks].                                         
[image: newspic_57]

· Type of joint — hinge 
· Articulating bones — radius, ulna and humerus 
· Agonist muscle — triceps brachii 
· Antagonist muscle — biceps brachii 

10. The figure below shows an athlete during the take off phase of the long jump. Complete the joint analysis of the ankle and knee joint – joint type, articulating bones and agonist muscles.                       [5 marks] 
[image: Roshan-takeoff-5]



Knee joint 
· Type of joint — Hinge 
· Articulating bones — Tibia and Femur 
· Agonist — Rectus femoris /vastus medialis /vastus lateralis /vastus intermedius 

Ankle joint 
· Type of joint — Hinge
· Agonist — Gastrocnemius/soleus



11. A hinge joint is one type of joint found in the body. Identify the two hinge joints found in a lower limb. Using one of the joints you have named, describe a movement analysis of kicking a football splitting it into 2 phases: preparation and execution.   (8 marks)

	
	Hinge  joints
	Articulating bones
	Joint Action
	Agonist
	Muscle contraction

	Preparation
	

Knee
	Femur, tibia
Femur, tibia
	Flexion
	Semitendonosis, semimembranosus, biceps femoris
	concentric

	Execution
	
	
	extension
	Rectus femoris, vastus intermedius, vastus medialis, vastud lateralis
	concentric

	Preparation
	

Ankle 

	Tibia, fibula, talus, tarsals

	plantarfelxion
	Gastrocnemius
Soleus
	concentric

	Execution
	
	
	Dorsiflexion
	Anterior tibialis
	concentric








12. Use the upward motion in the picture to complete the following joint analysis for the hip joint.      [4 marks] 

[image: jump+squat]

· (Joint Type): Ball and Socket 
· (Articulating bones): femur and pelvic girdle /pelvis /ilium 
· (Movement Occurring): extension 
· (Agonist): gluteus maximus 



13. Use this picture to help you complete the following movement analysis of the elbow joint during flexion.                                         (4 marks)
[image: curls2]

· Type of joint: Hinge 
· Articulating bones: Humerus, radius, ulna 
· Agonist muscle: Bicep brachii 
· Antagonist muscle: Tricep brachil 




14. Use Fig 2 to help you complete the following movement analysis of the spine during extension.                                         (2 marks)
[image: 6842]

· Agonist: erector spinae/trapezius/sacrospinalis 
· Antagonist: rectus abdominus /
& external  obliques ; internal obliques 






15. Sit ups are an exercise used to strengthen the iliopsoas muscle. Explain the types of muscular contraction being used in the iliopsoas muscle during the upward phase and the downward phase of a sit up.                    (4 marks)

Both upward and downward phases must be visited 

(upward phase) Sub-sub max 4 
·  Concentric/ isotonic contraction 
 flexion at the hip 
 iliopsoas is the agonist/prime mover 
 muscle shortening under tension 
 origin moves towards insertion 
(downward phase) 
 Eccentric/(isotonic) contraction (if not given before in point 10) 
 extension at the hip 
 muscle lengthens (under tension) 
 acting as a brake against gravity/controlling downward movement 
 origin moves away from insertion



16. The picture below shows a tennis player completing a service (execution phase). Use the diagram to help you complete the following joint analysis.              [6 marks] 
[image: stock-photo-unique-shot-of-john-isner-a-rising-pro-tennis-star-completing-a-serve-at-leggmason-it-was-4382032]

1 mark for each of: 

· Shoulder Joint 
· Type of joint) — ball and socket 
· Articulating bones) — humerus and scapula 
· Agonist) — latissimus dorsi /deltoid /teres major /pectoralis major 
· Type of contraction) — concentric 

Wrist joint 
· (Agonist) — wrist flexor 
· Antagonist) — wrist extensor 


17. The picture shows a gymnast performing a tuck jump. Apply your knowledge to complete the following movement analysis :  type of joint; articulating bones and antagonist muscles involved in the tuck / flexion action.                                 (3 marks)
[image: 36603]







· Joint type — ball and socket 
·  Articulating bones — Femur and pelvic girdle/pelvis/illium/pubis/ ischium / acetabulum 
· Antagonist — gluteus maximus/bicep femoris/semimembranosus/semitendinosus 


18. Fig. 1 shows an athlete performing a bicep curl. Use your anatomical and physiological knowledge to complete the table below for the athlete's elbow during the upward, phase of the bicep curl.[image: http://www.goodhousekeeping.com/cm/goodhousekeeping/images/bicep-curl2-080-1-fb.jpg]








Figure 1



	Joint
	Joint Type
	Movement
	Agonist 
	Antagonist

	Elbow
	Hinge or synovial
Hinge
(svnovial on own - TV)
	Flexion
	Biceps Brachii
	Tricep(s) Brachii






19. Muscles will have a specific function to produce an efficient movement.  Define an agonist, an antagonist and a fixator muscle using examples from the shoulder and elbow joints during the upward phase of the bench press.                (8 marks)
[image: bench_press]






(agonist) 
· muscle that is directly responsible for/causes the movement of a joint/the prime mover (in upward phase of bench press) 
· pectoralis major is the agonist at the shoulder joint (horizontal flexion) 
triceps brachii is the agonist at the elbow joint (extension). 
(antagonist) 
· muscle that has an action opposite to that of the agonist/works in opposition to the agonist. 

(in upward phase of bench press) 
· trapezius is the antagonist at the shoulder joint  because it is responsible for horizontal 
· extension of the shoulder 
· biceps brachii is the antagonist at the elbow joint  because it is responsible for flexion of the elbow. 
(fixator) 
· muscle that allows the agonist to work effectively by stabilising the joint/origin of the agonist 
· in upward phase of bench press) 
· rectus abdominis is a fixator for the shoulder joint  because it helps to stabilise the origin of 
· the pectoralis major/sternum 
· deltoid/trapezius/latissimus dorsi is a fixator muscle at the elbow joint because it works to stabilise the origin of the biceps brachii/shoulder. 






20. The figure below shows an athlete in a 100m hurdles race. Use your anatomical and physiological knowledge to complete the joint analysis table below for the athlete’s left trailing leg.                  [5 marks] 
[image: toyin-augustis]




	Joint
	Joint Type
	Articulating Bones
	Movement
	Agonist
	Antagonist

	Joint 1
Athlete’s 
Left Knee
	1Hinge
	Femur and Tibia
	2 Flexion
	3 Biceps Femoris/ 
Semimembranosus/ 
Semitendonosus
	Rectus Femoris

	Joint 2 
Athlete’s 
Left Ankle
	Hinge
	4 Tibia, Fibula, Talus
	Dorsi Flexion
	Tibialis Anterior
	5 
Gastrocnemius/ 
Soleus




21. The picture shows an elite female hurdler.  Table 2 is a movement analysis of the hurdler. [image: pdrb131009]



	Joint 
	joint type 
	Articulating 
bones 
	Action 

	Right knee (trail leg) 
	 A = hinge 
	B = femur, tibia, 
	 C flexion 

	Left hip (lead leg) 
	 D = ball and socket 
	 E (head of) femur and pelvis/ilium 
	 F = flexion 

	Right shoulder (lead arm) 
	G = ball and socket 
	 H = (head of) humerus and scapula 
	 I = flexion / horizontal 
flexion 





The Role of Muscular Contraction


· Explain concentric, eccentric and isometric contraction.

22. During the upward and downward phases of a press up. Explain the role of the triceps brachii in both the upward and downward phases of a press up.


[image: ]

23. Name the type of contraction occurring at the agonist and give one exercise that could be used to improve the strength in that muscle.                                [2 marks] 
Type of contraction — concentric 
· Strength exercise — press ups/triceps extensions/dips 



24. What type of muscle contraction is occurring in the biceps brachii during the downward phase of the bicep curl?

1 mark, accept first answer only.
Eccentric or isotonic eccentric (isotonic on own =TV)



25. Identify the type of contraction occurring at the agonist and give one exercise that could be used to strengthen the agonist muscle. [2 marks )

· Type of contraction): concentric 
· (Strengthen Exercise): squat/squat thrust/leg press/lunge/bent knee hip extensions. 










26. The figure below shows an athlete performing an Abdominal Curl Sit Up Test, where sit ups are carried out until exhaustion, in time to a series of bleeps on a tape that get closer together after each minute of exercise. 
Describe and explain the type of muscular contraction occurring in the rectus abdominis and the pectoralis major muscles as the athlete performs this test.   (5 marks)
[image: weho_curl]







(Rectus abdominis) submax 3 
· upward phase, muscular contraction is concentric 
· origin of muscle moves towards insertion/points of attachment get closer together 
 muscle shortens (under tension) 
· downward phase, muscular contraction is eccentric 
·  origin of muscle moves away from insertion/points of attachment get further away 
 muscle lengthens (under tension) 

(Pectoralis major) submax 3 
·  (both phases) muscular contraction is isometric
·  muscle is working to keep shoulders (horizontally) flexed / arms across the chest/fixator 
· origin and insertion/points of attachment remain the same distance apart 
·  muscle remains the same length while developing tension 
	








Muscle Fibre Types in relation to choice of PA

· Describe the structure and function of the different muscle fibre types (slow oxidative, fast oxidative glycolytic and fast glycolytic) in relation to different types of physical activity;

· Explain how an individual’s mix of muscle fibre type might influence their reasons for choosing to take part in a particular type of physical activity.


27. A performer's mix of fast and slow twitch muscle fibres is genetically determined.  (5 marks) 
(i) Identify three functional characteristics of slow twitch (slow oxidative) muscle fibres .
(ii) Explain how a performer's mix of muscle fibre types might influence their reasons for choosing to take part in particular types of physical activity.
[bookmark: _GoBack]
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[image: ]

28. .	In terms of fibre type, the composition of muscle is largely genetically determined and can influence the activities in which people participate. 
	Identify two structural and two functional characteristics of a slow oxidative muscle fibre. 
	If a person has a high percentage of slow oxidative fibres what type of physical activity are they more likely to participate in?		(5 marks)

 	Fibre type
	1 mark per point max 2 structural characteristics:
•	fewer fibres per motor neurone; 
•	more mitochondria;
•	more myoglobin;
•	more fat stores;
•	type of myosin ATPase (slow);
•	smaller in diameter.
	1 mark per point max 2 functional characteristics:
•	high aerobic capacity/low anaerobic capacity;
•	slow contractile speed;
•	high fatigue resistance;
•	low motor unit strength.
	1 mark per type of physical activity:
•	any related endurance type activity.




29. How did the mix of muscle fibre types determine the success of a performer?   (5 marks)


[image: ]

30. A hurdler will have a different muscle fibre type distribution in their hamstrings to that of a marathon runner.  Name the three types of muscle fibre found in the body. Explain why the percentage of each muscle fibre type found in the hamstrings of a hurdler is likely to differ from that of a marathon runner.                          (6 marks)
Types of muscle fibre 1 mark if all 3 identified 
· slow oxidative / SO / type I 
· fast oxidative glycolytic / FOG I type Ila 
· fast glycolytic I FG / type lIb 

Hurdler v marathon runner 
· hurdler will have a high percentage of fast twitch muscle fibres I marathon runner will have a high percentage of slow twitch fibres (opposites apply) 

(hurdler) 
· needs a high speed of contraction (for a fast leg rate) 
· needs to develop considerable force (off the blocks) I (at take off) for each hurdle / explosive strength I power 
· needs high anaerobic capacity I produce energy without oxygen 
· needs large powerful leg muscles 
· needs many fibres per motor unit (to develop more force) 
· needs high phospho-creatine stores 

(marathon runner) 
· needs a high resistance to fatigue Ito keep going over long distances / endurance / stamina 
· needs high aerobic capacity / efficient use of aerobic energy system) 
· needs high numbers of mitochondria (to optimise production of ATP) 
· needs high numbers of capillaries / allow for efficient gaseous exchange (at the tissue/capillary membrane / in the working muscles) 
·  needs high levels of myoglobin / efficient transport of oxygen within the muscle 
· needs large glycogen stores (to breakdown for energy supply) / needs large tri-glyceride stores 


31. The long jumper would use fast glycolytic fibre type (llb) during the take off phase. Identify the reasons why this fibre type would be used.                    [2 marks]
· Fast contraction speed 
· High force output/explosive/high power output 
· Fast relaxation speed 
· High anaerobic capacity 

32. How did the sprinter produce the force and speed of contraction required during the race?         [2 marks]

· These fibres have high contractile speed because of the size of the motor neurone and have highest motor unit strength as they have more fibres in unit



33. A performer's mix of fast and slow twitch muscle fibres is genetically determined.
How might the mix of muscle fibre types determine the success of a performer?


	
	
	Accept
	Do not accept

	Mixed
	People with a mix of muscle fibre types may perform successfully in both aerobic and anaerobic activity or team games (with varying intensities of activity)
	Type 1, 2a, 2b (for mix) examples of team games of varying intensities
	

	Slow/type 1
	Peope with high/higher proportion of slow twitch or type 1 or SO fibres most likely to perform successfully in aerobic or endurance activities or marathon running or low intensity, long duration activities
	Examples of any endurance events that show performer is working aerobically/high resistance to fatigue
	Cycling on own = TV
Running on own = TV

	fast
	People with high/higher proportion to fast twitch or type 2 or FG or FOG fibres most likely to perform successfully in anerobic or explosive events or long jump or sprinting or throwing events or high intensity, short duration activities
	Examples of any explosive events that show performer is working anaerobically/low resistance to fatigue
	




The muscle fibre type that would be used during a maximal strength contraction is fast glycolytic (type lib). Give one structural and one functional characteristic of this fibre       (3 marks)


	
Structural characteristic 
	Fast glycolytic (type 11 b) 

	1 Size 
	Large 

	2 Colour 
	White 

	3 Glycogen Store 
	Large 

	4 Sarcoplasmic reticulum development 
	Great 

	5 Myelin sheath 
	Thick 

	6 Myosin ATPase activity 
	Fast 

	7 Motor neurone size 
	Large 

	8 Fibres per motor neurone 
	Many 

	9 Phosphocreatine store/ATP stores 
	Large/high 

	10 Mitochondria 
	Few 

	11 Capillaries 
	Few 

	12 Myoglobin stores Low 
Functional (1 mark sub maximum) 



	Functional characteristic 
	Fast glycolytic (type lib) 

	13 Force production 
	High 

	14 Relaxation time 
	Fast 

	15 Contractile speed 
	High 

	16 Fatigue resistant 
	Low 

	17 Aerobic capacity 
	Low 

	18 Anaerobic capacity 
	High 




34. Identify  two  structural  characteristics  of  muscle  fibre  types  associated  with  athletes participating in endurance events.

	
	Accept
	Do not accept

	Small/red
	
	

	Many mitochondria
	More…=BOD
	

	High density of myoglobin
	More or large amount of ….=BOD
	Haemoglobin

	High denstity of capillaries
	More or large amount of ….=BOD
	

	Low glycogen stores/low PC stores
	Less…=BOD
	

	High triglyceride stores
	More…=BOD
	

	High density of aerobic enzymes
	More or large amount of ….=BOD
	




35. During sub-maximal (aerobic) exercise the predominant muscle fibre type would be slow oxidative (type 1). Give one structural and one functional characteristic of this fibre types                                      [2 marks]

1 mark for structure:
· Structural characteristic
· Slow oxidative — type 1
· Size Small
· Colour Red
· Capillaries/blood supply Many
· Mitochondria Many
· Oxidative enzymes High
· Myoglobin content High
· Triglyceride supply High
· Motor neurone size Small
· Myelin sheath Thin
·  Myosin ATPase activity Slow
·  Sarcoplasmic reticulum development Little
·  Phosphocreatine store Low
·  Fibres per motor neurone Few
·  Glycogen stores Low
1 mark for function:
·  Slow to fatigue
·  Slow contraction speed
·  Lowforce output
·  Slow relaxation speed
·  High aerobic capacity
· Large amounts of blood need to be circulated around the body during prolonged aerobic exercise. 


Warm up / Cool-down

· Analyse the effect of a warm up and cool-down on skeletal muscle tissue in relation to the quality of performance of physical activity.




36. How would a warm up affect the contraction of a skeletal muscle?  (3 marks)


[image: ]
3marks





37. 	Why should a performer warm up before a training run?  (3 marks)

 
	3 marks maximum:
1.	An increase in muscle temperature
2.	This allows greater stretch in the muscles/oxygen dissociates from haemoglobin quicker
3.	Decreases risk of injury/prevents injury
4.	Nerve impulse conduction is quicker
5.	Improves muscle contraction speed/faster reaction time/improved 
co-ordination of antagonistic pairs
6.	Increase in heart rate/respiratory rate/stroke volume/cardiac output
7.	This increases blood flow/increased oxygen delivery
8.	Increased enzyme activity/hormonal activity
9.	More energy available in muscles
10.	Blood vessels within the muscle dilate/pre capillary sphincters/
capillaries dilate at muscle
11.	Pre capillary sphincters/capillaries constrict at organs/
Redistribution of blood flow from organs to muscles/vascular shunt
12.	Reduces blood viscosity




 Analyse the effects of completing:				(10 marks)

•  a warm up on the performance of an athlete;
•  a cool down on the recovery of an athlete.
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Impact of different types of PA on the Skeletal and Muscular systems

· Evaluate critically the impact of different types of physical activity (contact sports, high impact sports and activities involving repetitive actions) on the skeletal and muscular systems (osteoporosis, osteoarthritis, growth plate, joint stability, posture and alignment) with reference to lifelong involvement in an active lifestyle


38. Name one muscle in the trunk acting to maintain good posture and core stability during the biceps curl.

1 mark. Accept first answer only.

multifidis / transverse abdominis / rectus abdominis / (external) obliques / (internal) obliques / erector spinae / sacrospinalis / (abdominals on own = TV); (rectus abdominals/abdominus rectus =BOD)




39. Describe osteoarthritis.  (2 marks)

[image: ]


40. How might physical activity affect the development, and assist in the prevention, of osteoarthritis?  (4 marks)


[image: ]






41. Discuss the positive and negative effects on the skeletal system of young people performing.     (10 marks)

•	contact sports
•	high impact sports 
•	activities involving repetitive actions 

	Indicative content:
Candidate responses are likely to include: (relevant responses not listed should be acknowledged) 
	Care must be taken not to credit effects on the muscular system. i.e. watch out for sprain (ligament) = OK but strain (muscle) = IRR 

	POSITIVE EFFECTS
	Contact sports
e.g. rugby,
American football,
	High Impact sports
netball, basketball,
some events in track
and field, gymnastics

	Repetitive actions
e.g. run, row, swim,
constantly practice
technique i.e. tennis
serve etc

	1. stronger or healthier bones / increase in peak bone density or calcium deposits
•  reduced risk of osteoporosis
•  osteoporosis is the weakening of bones or loss of bone density
- making bones more prone to fractures or damage
•  reduced risk of damage to
growth plates
•  weight bearing activities are best to improve bone health.
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	2. healthier joints / increase in thickness of articular or hyaline cartilage
•  greater ability to absorb shock so reduced risk of injury
•  reduced risk of developing osteoarthritis in later life
•  osteoarthritis is a degenerative disease due to loss of articular or hyaline
cartilage at the ends of long bones
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	3. stronger ligaments (stronger tendons = BOD)
•  increased joint stability
•  less risk of injury or joint trauma
e.g. sprains, dislocations etc
•  joint trauma can lead to osteoarthritis in later life
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	[image: ]
	[image: ]

	4. better lubrication of joints by synovial fluid
•  improves joint health
•  aids flexibility
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	5. decreased mechanical strain on joints due to exercise helping to manage
weight as part of an active, healthy, balanced lifestyle
•  reduces risk of osteoarthritis
•  prevents sedentary lifestyle that can be linked with osteoporosis in later life
	[image: ]
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42. Critically evaluate the effects of an impact sport and a repetitive action sport on the skeletal system of a young performer.    (10 marks)
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43. Taking part in physical activity is considered essential to maintaining a healthy lifestyle.  However, taking part in some activities can result in injury and a reduction in activity levels.
	Discuss both the positive and the negative impact of participating in different types of physical activity on the joints and muscles of the body.  (10 marks)

	The question involves the identification of both positive and negative factors related to specific types of activity.

	Indicative content:

Positive impact
Low impact, endurance activities
•	bones stronger/more calcium deposits; 
•	varies line of stress on bone.
Strength/core stability
•	hypertrophy of muscles;
•	increased strength of muscle;
•	leads to increase in stability of joints e.g. increase strength in rotator cuff muscles stabilizes shoulder joint, increase strength in quads helps stabilize tracking and knee function;
•	increased core stability reduces likelihood of problems with lumbar vertebrae.
Flexibility
•	maintain range of movement round joint;
•	joints mobilised/lubricated by synovial fluid.
Speed/agility
•	muscles retain more elasticity/elastin therefore retain more speed/power.
	

Negative impact
Impact activities either from contact or landing
•	damage to immature bones/growth plate;
•	muscle damage due to excessive eccentric contractions;
•	side impact on hinge joints leading to ligament damage e.g. medial ligament/cruciate ligaments of knee joint;
•	impact on shoulder joint e.g. head of humerus sits in shallow depression therefore is easily dislocated.
Extreme flexibility
•	stretch ligaments leading to lack of stability.
Repetitive movements/over use
•	wearing down of articular/hyaline cartilage in joints e.g. hinge joint of ankle and repetitive plantarflexion, striking of ball;
•	inflammation of bursa;
•	stress fractures.
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1. fLis the agonist or prime mover
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Joint)

3. Thisis a concentric contraction/ i shortens.

3. “concentric movement”
for contraction=BOD.

Downward (sub max 2)
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s the working
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Joint)
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£9.400m, 800m, 1500m | Type 2a- DNA fast twitch

onown

(PighVhigher proportion of) fast twitch
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- Type 1. 2a and 2b (for mix)
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Guidance

Levels Descriptors

Levels Discriminators.

Level 3 (810 marks)
A comprehensive answer:

detailed knowledge & understanding
effective analysis/critcal evaluation andior
discussion/explanation/development

clear and consistent practical application of knowledge
‘accurate use of technical and specialist vocabulary
high standard of written communication.

AtLevel 3 responses are kel to nclude:
detailed knowiedge and understanding of the effects
of awarm up on performance
effects of warm up on both skeletal muscie tissu
nd on the vascular system
detalled knowledge and understanding of the effects
of a cool down on recovery.
effects of cool down on both the skeletal musce
tissue and on the vascular system

Level 2 (5-7 marks)
A competent answer:

satisfactory knowledge & understanding
analysisicriical evaluation andior
discussion/explanation/development attempted with some
success

some success in practical applcation of knowledge
technical and specialist vocabulary used with some accuracy
writlen communication generally fluent with few errors.

‘At Level 2 responses are likely o include:
« satisfactory knowledge and understanding of the.
effects of 2 wam up on performance
effects of warm up on both or efther skeletal muscle
fissue and on the vascular system
satisfactory knowledge and understanding of the
effects of a cool down on recovery
effects of ool down on both or either skeletal muscle
tissus and on the vascular system

Level 1 (14 marks)
Alimited answer:

basic knowledge & understanding
litte or no attempt to analyse/critically evaluate andfor
discussiexplain/develop

litte or no attempt at practical application of knowledge
technical and specialist vocabulary used with limited success
written communication lacks fluency and there wil be errors,
some of which may be intrusive.

“AtLevel 1 responses are likely fo include:
« basic knowledge of the effects of a warm up on
performance
understanding of the effects of a warm up on
performance fiely to be limited
basic knowledge of the effects of a cool down on
recovery
Understanding of the effects of a cool down on
recovery likely to be limited

O mar

rks] No response or no response worthy of credi.

0
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Tndicative content: Candidate responses ars Tkely to Include: (relevant responses ot sted Should be
acknowledged) Numbered points = knowledge / understanding Bullet points = likely to be development of
knowledge

Warm up

General
1. Improves performance / delays OBLA of onset of blood lactate accumulation/performer can work at a higher
intensity for fonger before fatigue
2. Usually performed in 3 stages:
3. light jog / cardiovascular exercise / sub-maximal exercise
+ o increase hear rate or stroke volume or cardiac output or breathing rate or tidal volume o minute.
ventilation
4. mobility exercises or (dynamic) stretching
creased range of movement (around Joint)
reased secretion of synovial fuid or lubrication of joint / better shock absorption
5. sportspecific skils or techniques
« o activate neuromuscular system o muscle memory
6. lasts between 5 and 40 minutes
« depending on intensity of exercise to follow

other detas
« eariy sweating leads to better temperature regulation during activity
« balance of hormones designed to regulate energy production
» allows carbohydrates or fatty acids or fats or fusls for exercise to be available earlier
« is of significant beneft to asthmatics
 less risk of njury to ligaments due to increased elasticity or extensibilty

Skeletal muscle tissue
7. less risk of njury /injury prevention
8. increased (musce or core body) temperature
« decreased musdle viscosity / reduction in viscous resistance
« increased elasticiy or extensibilty of muscle fibres
« increased fleibilty / range of movement (around the joint)
9._increased efficiency or economy of muscular contractions or moverent

(flexibilty of muscle fibres/stretched = TV)
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« greater speed of conduction of nerve impulses to muscles.

 greater speed of musaular contraction or relaxation (particularly in fast twitch or FG or FOG or 2 or 2b)
« increased motor unit recrutment in musdle cell

« greater foroe of muscular contraction (particularly in fast twitch or FG or FOG or 2a or 2b)

improves performance in power based activiies.

Vascular system
10.increased blood flow (due to....)
... vascular shunt mechanism
« vasomotor (control) centre or VCC redistributes blood from organs to the working muscles
« vasoconstriction of arterioles or pre-capillary sphincters decrease blood flow to organs
« vasodilation of arterioles or pre-capillary sphinters increase blood flow to working muscles
12. .. reduced blood viscosity
13. . increased venous retum
« (skeletal) muscle pump squsezes veins forcing blood back towards the heart
« (pocket) vaives in veins ensure one way blood flow
« respiratory pump pulls blood up towards the heart (du to pressure changes in the thoracic cavity from
breathing)
« venomotor tome or smooth muscle in velns contracts (to increase pressure within the blood vessel)
« Starlings' law of the heart / increased venous retum increases stroke volume
4. (all leads to) increased oxygen delivery to working muscies.
15 Increased dissociation of oxygen from haemoglobin to muscles or myoglobin (due to...)
- Increased blood or musdle temperature
« Increased blood acidity / decreased blood oH / increased lactic acid in blood / the Bohr shift
« Increased ppCO; in muscles that gives a steeper difusion gradient (between muscles and blood or during
intemal respiration)
« Decreased ppO; in muscles that gives a steeper diffusion gradient (between muscles and blood or during
intemal respiration)
16. Increased enzyme activity
« Increased eficency of energy systems
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ool down
General

17. Aids or speeds up recovery process o EPOC / allows performer to train or compste sooner (after previous
bout of activity) / repays oxygen deficit or debt
18. Usually performed in 2 stages:
19. Light jog or similar cardiovascular exercise / active cool down or recovery
= 510 minutes /30 ~ 40% of VO, max / gradually decreasing intensity
20, (Static) stretching
« short static stretches of 6-10 seconds each
» realigns muscle fibres / relaxes muscie / refums musce to resfing length
21, Cold water therapy or ice baths or contrast water therapy
improves removal of actc acid after therapy completed
« improves recovery of nervous system / stimulates the central nervous system
« reduces sweling / minimises effects of DOMS or delayed onset of muscle soreness / improves recovery
from micro-ear damage of muscle fiores
« can have a negative effect

Other detail
« compression wear (e.g. compression socks, tights, clothes) have been found to decrease muscle soreness
or swelling or lactate levels or increase blood flow and venous retum
« massage or sleep or nutition can speed up recovery process

Both
22. Increased speed of removal of factic acid or CO; or waste products (from blood or muscles)
« Kkeeps capillaries diated
« flushes oxygenated blood through the muscles

Skeletal muscle tissue
23, Decreased risk of Delayed Onset of Muscle Soreness or DOMS
« (which is) intracellular pressure or sweling causes pain
« experienced 24-72 hours after exercise.
« due to microscopic tears in the muscle fibres
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Vascular system
24, Keeps metabolic activity elevated / gradually decreases metabolic activty
« heartrate or respiratory rate or stroke voiume gradually decrease or remain elevated
« increased enzyme activity involved in buffering or breaidown of lactic acid / increased enzyme activity for
efficient breakdown of glycogen in aerabic system or glycolysis
25. Maintains blood flow or stroke volume or cardiac output or blood pressire or venous return
« (skeletal) muscie pump of respiratory pump remain active
« (which) prevents blood pooling
« vasalar shunt mechanism remains active
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z

Accept

Do not accept

(disease)

Osteaarthiits (OA) s &
(degenerative) joint disease

OATs a (degenerative) bone disease

2. (articular or
hyaline
cartilage)

Caused by a breakdown or
Geterioration or loss of or
damage to aricular or hyaline
cartiage

viom down /
cartlage at the
end of (long)
bones

Veakens cartiage
Cartlage on own
Cartiage in joints

Treplacement)

In OA carilage is destroyed
quicker than it is replaced

" (causes...)

Friction (between the ends of
bones) / pain / swelling /
discomfort / infiammation /
reduced (range of) motion or
flexibilty

reduced RoM
stift=BOD

- (bone spurs)

(Bone) spurs (can be) formed
(where friction oceurs)

- (weight
bearing joints

‘A commonly affects weight
bearing joints /it commonly
affects hips or knees

Joints on own
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Development (sub max 3 for development) Accept Do not accept
1. (injury) “Aninjury to a joint or joint . Examples of joint
rauma or damage to growth injuries such as
plate can cause (onset of) OA dislocation
2. (lifestyle} Lack of physical activity or 2.
increased bocy weight can
cause (onset of) OA
3. (forces ‘Activity with large forces 3
through joints) | travelling through the joints or
high impact or contact sport can
cause OA
4. (repetitive Repetitive actions or skills or 4. H
actons) overuse can cause OA
5. (enzymes) | Eercise causes enzymes o be. 5
released which break down
cartilage.
Prevention (sub max 3 for prevention) Accept Do not accept
6. (cartilage) increase thickness of cartilage 6. Physical activity prevents /
reduces OA on own
Strengthens cartiage
7. Teynovial i) | (hicker carilage) secretes more 7
synovial fluid that nourishes joint
8. (ot stabilty) | increase joint stabilty / B
strengthen ligaments
S (muscle Strengthens (surrounding) E}
strengtn) muscles or increases muscle.
one
O o enty | " lover body weight o
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Indicafive content: Candidate responses are likely 1o Include (relevant responses not listed should be acknowledged)
Numbered points = knowledge/understanding __Bullet points = ikely to be development of knowledge

Tmpact Sports

High Impact basketball, football, hockey, martial ats, netball, cricket (bowling/felding), rugby, American footoall, Aussie fules, ice hockey,
gymnastics.

Low Impact any physical activity with minimal wear and trauma to weight-bearing joints: jogging, running, low-impact aerobies, swimming, cycling.

Repetitive Action Sports Any actviy where a specifi jint or joints continuously perform a paricular moverent. cricket (batinglbowing/
throwing), golt racket sports, swimmi cling, marathon runni

Increased bone density or bone health
o increased collagen or calcium or mineral deposits within the bone

= (this) strengthens or thickens the bone helping to prevent injury

= protects against stress fractures/growth plate injuries/shin splints/Osgood Schlatter's

2 Can help prevent osteoporosis
- especially in teenagers susceptible to the disease
« osteoporosis is reduced bone density or mass / deterioration or weakening of bone
+ normally associated with older people / women / but can affect younger people
eg bones in hip o spine or wrist are most commonly affected

3 Increased health or stability of joints
+ ligaments or tendons or muscles around joints strengthen
+  increased muscle tone
= helps prevent breaks or stress fractures or dislocations or sprains
eq strengthening the rotator cuff muscies helps prevent dislocation of shallow shoulder joint
(rotator ouff = supraspinatus, infraspinatus, teres minor, subscapularis)

4 Reduced risk of osteoarthritis or arthritis
+ articular cartiags thickens
« joints are better cushioned / better able to withstand forces or absorb shock
«articular cartlags (is a smooth, tough structure which) covers the end of lang bones
= ithelps to reduce frction between bones
« increase In synovialfluid or lubrication within joint leading to increased joint mobility or joint flexisiity
« osteorarthrits in young people is most common n weight bearing jonts

eg nee  hips / ankles

)
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Improved posture and alignment
« increased strength or tone of core stability muscles.
g multfidis / transverse abdominus
reduces the chance of lower back pain / can prevent excess pressure on lumbar area (of the lower back)
increased strength or tone of rotator cuff muscles can be associated with good posture

ight maintenance o reduction
an put less stress on skeletal system  can reduce risk of njuries / can reduce isk of osteoarthrits
Gan help to maintain BAHL in later fe

(Inmass sk of) Osteoarthr
osteoarthrits is a degenerative disease caused by loss or wear and tear of articular cartilage (at the ends of long bones)
injuries or poor technique can increase deterioration of articular cartiage
(this causes) a loss of synovial fluid
causing pain or sweliing or imiting oint movement
canlead to formation of bone spurs or fiction between the surfaces of the bones
greater sk of OA from high impact and repeitive action sports than from low impact sports
OA may rest in surgery
e weight bearing joints or hip joints or knee joints are particularly susceptible

Tincreased risk of) Growth Plate Injuries or Growth Plate damage
« the growth plate s the weakest area of the bone
«  itis the (delicate) area between the shaft and (sach) end of a long bone or between the diaphysis and the epiphysis
« caused by sudden force through the bone (from high impact sport)

g high jump, basketoall(ay upirebound) etc
« caused by repetilion of a particular movement

g volleys i tennis, bowiing n cricket
{Can lead to) Overuse or chro i
+ more likely in repetiive acton sports / common where one acton is practised continually
&g in racket sports / cricket etc
g tendinits or eninis or golfer's elbow or siress fracture or shin spiints or Osgood Schiatter’s syndrome or choncromalacia patella or
runner's knee or bursits et

{Can lead to) Impact or acute injuries
 more likely in impact sports
eg contact in rugby, impact in gymnastics etc
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'8 disiocation or fracture or sprain or meniscus tear or igament damage et
- ligament damage can lead to poor joint stabilty
_(acute injuries when young) can lead to osteoarthrts in later ife

A1 Injury can fmt or stop particpation or ead to @ forced sedentary Ifestyle
«_which can lead to osteoporosis in later lfe

2 Use of long term athlete development or LTAD Guidelines
« can help minimise risk of injury to young performer
« can help to achieve lfelong involvement in physical activity

a stress fracture i a hair
= commonly associated with tibia or ibuia or metatarsals
« more kely n high impact sports
eg triple jump, netball and oivot leg bowing in cricket etc.
‘Shin splints (periostiti
« " inflammation of the outer lining (periosteum) of the tibia
« caused by running on hard surfaces.
+_or rapid increase high impact raining
Osgood Schiatters
« painful sweling
 where the patellatendon attaches to the tiia
»__high impact sports put young people at isk of Osgood Schiatters.
Tennis efbow (lateral epicondylitis) / golfer’s elbow (medial epicondylitis)
»__inflammation where the tendon attaches to the humerus
Chondromalacia patella or runner’s knee
- softening or degeneration of the articular cartiage of the patella
Bursitis
« inflammation of the bursa
= bursa s a fuid filed sac that cushions a oint where fricton is liely to ocour
Cigament tears
« knee joint particularly susceptible
‘g anterior / posterior cruciate ligament, medial  lateral collateral igament
g young footbalers or rugby players
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Section A — Anatomy and Physiology Additional Guidance

Accept Do not accept

1 (a) (i) State the movement at the ankle joint of the striking foot at the point of contact and name the agonist muscle responsible
for creating the movement.
(2 marks)

(Movement) Plantar flexion Incorrect speling Flexion
(Agonist) Gastrocnemius/soleus
=

B .
(a) (i) How would a warm up affect the contraction of a skeletal muscle?
(3 marks)

Points in any order

- (temp) Increased muscle or body temperature Warms up muscle or body
less resistance within muscle / reduced muscle
viscosity (which leads to .. )

. (muscle viscosity)

Increased contractility /
Increased contraction
. (forcelspeed) Increased force or speed or power of contraction Muscle more efficient = BOD
/larger or bigger Increased speed on own
contractions= BOD

Increased speed of nerve transmission or impulse or
conduction

. (enzymes) Increased enzyme activity (within muscle cells)
Improved coordination or efficiency between
antagonistic pairs

allows greater stretch or elasticity of (antagonistic)

. (nerve transmission)

Increased nerve transmission | Increased speed on own

. (antagonistic pairs)

. (muscle stretch) Muscle more flexible
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