Unit 1: Anatomy and Physiology

Your exam

Unit 1 will be assessed through an exam, which will be set by Pearson. You will need to use your
understanding of how the skeletal, muscular, cardiovascular and respiratory systems function and the
fundamentals of the energy systems. You then respond to questions that require short and tong answers.

Your Revision Workbook

This Workbook is designed to revise skills that might be needed in your exam. The details of your
actual exam may change from year to year so always make sure you are up to date. Ask your tutor or
check the Pearson website for the most up-to-date Sample Assessment Material to get an idea of
the structure of your exam and what this requires of you.

To support your revision, this Workbook contains revision questions to help you revise the skills that might
be needed in your exam. These revision questions are divided into six sections.

Questions

Your response to the questions will help you to revise:

. The function of the skeletal system for sports performance {pages 1-3 and 16-17)

« The function of the muscular system for sports performance (pages 4-6 and 18-20)

The function of the respiratory system for sports performance (pages 7-9 and 21-22)

The function of the cardiovascular system for sports performance (pages 10-12 and 23-25)
- Energy systems for sports performance (pages 13~14 and 26-28)

. The interrelationships between body systems for sports performance, by bringing together
knowledge from all the content areas (pages 15 and 29)

23 To help you revise skills that might be needed in your exam this Workbook contains two sets of .- .
@ : revision questions starting on pages 2 and 16, The first is guided and models good techniques, .
to help you develop your skills. The second offers less guidance as you apply your skills. See the introduction
on page iii for more information on features included to help you revise. ' BN




Revision test 1

-,
This Workbook is designed to revise the skills that might be needed in your exam. The details of the actual

\

exam may change so always make sure you are up to date. Ask your tutor or check the Pearson website for -
the most up-to- date Sample Assessment Material to get an |dea of the structure of the exam and what this .
requares of you, : - : : :

Section A: Skeletal system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

1 [During a school ski trip a student fell and fractured his cranium. ]

{a) State the name of the cranium’s bone type.

..............................................................................................................................

..............................................................................................................................

{b) Explain how the function of this bone type would help the student when he fell.

its function is to provide protection. It achieves this by Thmkabout what IS encased by the

cranium. What is it protectlng? What
injury is the cranlum reducing the risk
......................................................................... of if the student fell and hit their head?

FOrming @ .o.oovvvviiiiniiiiicn . .

........................

[ Exercise stimulates an increase of mineral uptake in the bones. ]

Explain the impact of this if exercise is carried out on a regular basis.

Reqular exercise will cause the body to adapt. The requiar The question is asking f fora an

explanation, so you shouid try to :
justify or give a reason for your
bone, therefore reducing the risk of ...oovviiniiiiiii L, answer, - o

increase in mineral uptake will increase the strength of the




3 [ The picture shows a cricketer bowling a ball,

Analyse how the structure and function of the shoulder joint allow the cricketer
to bowl the ball well.

p
For an essay-styte question, it is a good idea to produce a qulck plan before startmg to wrlte your response.

Use this pian to attempt the guestion.

Plan:

Type of joint - ball and socket

Structure — bones articulating to form joint

Shape,’structure linked to range of movement — full range of movement B
Function — bore type — leverage, red blood cefl production, protection :

:Links to performance of techmque movements requn“ed problcms nf unable to use th|5 ranqe of _ |
Lmo\/@m@nt : : ; el : : SRR : ; EREEIREE . .

The shoulder joint is a ball and socket joint. The joint is formed by the meeting of the humerus

and scapula. The humerus forms the ‘ball” in the joint, aflowing the bone to v




Section B: Muscular system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

4

or exercise,

The body has three different muscle types. Each type is essential to successful performance in sport J

Explain two characteristics of cardiac muscle that make it ideal for its function.

The use of bold in this question emphasmes the word Make sure you use th|s mformatlon when answerlng
the questlon Here, the word in bold emphasises that you need to explam two characterisncs

Two characteristics of cardiac muscle are:

11t is non-fatiguing muscle. This makes it ideal for its function, as

.........................................
..............................................................................................................................

..............................................................................................................................

....................................................................... muscle, This means we do not

have to consciously think to make the heart beat, so we can concentrate on other thinas such as

tactics or how to perform a technique.

5 [ During physical activity muscles work together as antagonistic pairs. ]

Describe the antagonistic muscle pair action during hip flexion.

The hip flexors work as the agonist muscle in this movement,

Note how the question identifies -
35 ey CONEFACE .ovvireii it e the specific movement you need :

to refer to. Make sure you talk
................................................................................. about hlp ﬂEXIOﬂ




6 [ Table 1 shows results of the vertical jump test for four different athletes.

Athlete E Ratmg m vert;caljumptest -
1 |memge
2 B ;gExceIIent -

3 |Poor

Vo ! Very good

Using these data, explain two physiological reasons, linked to the muscular system, why Athlete 2
achieved a higher rating than the other athletes.

Make sure you read the questions carefully Your answer to thas quest:on must focus on the muscular

system. You also need to give two reasons why Athlete 2 |s better $0. make sure you talk about her rathef L
than the other athletes. . g

Athlete 2 may have a higher percentage of

......................................................................

muscle fibres, Therefore, she could generate more

allowing her to jump higher.

In addition, this athlete may have carried out more

.............................................................




7 | 5am uses weight training to increase her muscular strength, During a weight training session Sam'’s

muscles contract in different ways.

Analyse how the different types of muscle contraction allow Sam to move from standing to the squat
position shown, and then back to standing.

This question asks for an analysis. You will need to break down
the movement. Think about the types of muscle contraction in the
different phases of the movement. Facus on the legs, as these are
responmbie for movement in the question context,

Flan: _ _

Different types of muscle contraction = focus on.muscle action of legs

Analysis of movement ~ downward phase; end of squat/stationary; upward phase
Downward phase — need to control movement against. grawty

Moment when no movement but muscles still workmq]

kf\/lovernent again as move from squat to standing position

....... R R I R L L L L R T T T Y
A e esaee s s R i v drresrannr st s ta s R N L Y Krderrrrriaarrsssnnnnnss
.................................... L R R T I T T T T T T
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............................ L L R R R R T T
..................... R R R




Section C: The respiratory system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

8 | Heather is a 1500 m runner. She completes a number of fitness tests, including a treadmill test, to

measure her lung volumes at rest and during exercise.

The graph shows one set of readings of Heather’s lung volumes.
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(a) Identify the lung volumes A and B.

...................................................................................

...................................................................................

(b) Explain whether the lung volumes shown in the graph are
taken when Heather is resting or when she is running
at varying intensities on the treadmill.

................................................................................

...........................................

Mote the reference In the :
guestion to running at varying
intensities. What happensto
your breathing rate whenyou -
change from jogging to a faster -
pace? How would this change be -

L reflected on a graph?




Note that twoe marks
are available for this

question. Try to think of
................. two examples of the role,

(b) Describe the role of the medulla oblongata in controlling breath
rate during exercise sessions of varying intensities.

T_his. (juéstion asks fora
description. This means

The medulla oblongata .................... s e you need to give an
account of the process
DT e e e e aaaan Vireean to control breathing rate,

However, youdonot -
need to justify or give
the | reasons in your answer.




10 | The Tour de France is a long-distance cycle race, Cyclists ride for 21 days and cover in excess of
3000 km, covering a variety of terrains, some at high altitude.

Assess the effect on performance of working at high altitude in a long-distance cycle race.

- .
Although only a short question, lots of key information has been given. Here, assess means you need to )
make a judgement, possibly as a conclusion to your response. You need to explain what is significant about
'working at high altitude’. How might a difference in the partial pressure of oxygen impact on performers, in

L particular, ‘long-distance cyclists? o S ' )

)
See page 43 of the Revision Guide for further guidance on how to approach long-answer
questions. e e

vy

To conclude, owing to the lower partial pressure of oxygen at altitude, and the cyclists increased
need for oxygen transport due to the intensity of the exercise they are performing, working at
high altitude will make it harder for them to maintain the quality of their performance. Theretore,

they will not be able to cydle .......... e e




Section D: The cardiovascular system for sports performance

Answer ALL questions, Write your answers in the spaces provided,

11| During a circuit training session, performers work maximally and then have a recovery period before
moving an to the next station,

(@) Oxygen delivery and removal of waste products are essential to maintain performance in circuit
training. Explain one other role of the cardiovascu
system during an exercise session.

Note how the questlon asks for one
other role Do not use the roles given
‘inthe questlon in your answor -

Another role of the cardiovascular system during exercise

is thermoreguiation .....oocive

..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

[ Heart rate can be recorded during circuit training to monitor the impact of the exercise on heart rate. ]

{b) () Complete the graph to show the likely changes in heart rate during a
typical circuit session,

Remember, you can only work with the data you have. You are not told the age of the perfarmer, so you' S
cannot work out their maximum heart rate. However, you are given some information at the beginning of the
question - you are told they work maxlmaliy at the station and then have time for recovery between statlons
What will happen to their heart rate when working flat out? What will happen when they stop?. o

190
170

150

130
110

Heart rate {bpm)

90

70 ,

Station 1 Station2 ' Station3 ' Station4 !

(b) (ii) Describe the likely changes in heart rate after the final station in the circuit,

during the first five minutes of recovery.
Immediately after the exercise there should be a steep drop in heart rate at first, although this
WHE Gragiually ..o s

..............................................................................................................................

10




(c} Explain the nervous control of the heart that allows us to regulate our heart rate
during exercise.

The sinoatrial node acts as a .o, . , controlling how quickly the
heart contracts, ... P PPN e e e iy
Therefore, by controlling the rate that these electrical impulses are sent ... e
The parasympathetic nervous system sends messages to the sinoatrial nede to o, .
heart rate during less intense exercise. oo, e e

Remember, veins return blood
to the heart. Think about their -
characteristics, Why are they -
the only type of blood vessel

..... that needs valves?

f e esaeeeeeeriiiiiinas ek aareseeeeerrirres ettt s s aerereeriiiirerrees r vt iaeeerrrreieres

.......
e rrarerreeeenareries b et trr it anaaas et rassirererrereeeerae e terr s ereria e eer e .
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13 | Benji wanted to increase his fitness so joined a fitness class. Before taking the class for the first time,

12

the instructor asked Benji to complete a questionnaire about his health.

Assess the importance to cardiovascular health of completing a medical check before undertaking
strenuous exercise for the first time,

Plan:

Furpose of medical check — why it is important? Examples

Relevance of strenuous activity

How might cardiovascular heaith be affected if no medical check, include examples

A

. Judgement

A medical check is carried out by the organisers of the fitness class to check to see If Benji has any

..............................................................................................................................

..............................................................................................................................

For example, if Benji has high blood pressure, as he exercises his biood pressure will increase

further in response o the EXercise, ... ii e

..............................................................................................................................
..............................................................................................................................
..............................................................................................................................

............................................................................................................................

Although for most people medical screening does not show any health conditions that the
organisers and individual need to be aware of, for those with an existing cardiovascular health

condition medical screening is essential 85 ... iv i e j




Section E: Energy systems for sports performance

Answer ALL questions. Write your answers in the spaces provided.

14 [ Participation in sport requires a constant supply of energy. ]
(a) Describe the process of ATP resynthesis via the lactate Remermber the lactate
system. system is anaerobic. '

For information on the lactate system look_at_pa_gk_a 37 of the ReV|5|on G_uid_'e.'_

..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
..............................................................................................................................
.............................................................................................................................
..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

(b) Expi.aln why jche IacFate system wo.u[d be of limited Why would the lactate system he of
use in activities lasting over 2-3 minutes. L :
limited use? Complete the paragraph .

provided to give a clear explanation.

The lactate system can only be used for a limited

amount of time because the waste products of anaerobic glycolysis, such as ..., ,
HIEPEASE THE 1uirri i s of the bicod, making it more difficult to continue with
energy production, causing MUSCIE ...

15 Explain how diabetes could impact on performance
in endurance activities, such as triathlons or iron man
competitions.

Note the question context: 'endurance
activities’ Remember those with

diabetes are unable to regulate blood
glucose levels. How might this impact
on performance in endurance events?

.........................................................................




14

16 [ The 10 000 m race is run over 25 laps of the track.

Assess the impact of adaptations of the energy systems on performance in a 10 000 m race,

Thereiore, although adaptations to each energy system can be advantageous to the long-

distance runner, the most significant adaptations in terms of performance are on the aerobic

energy system due to the time taken to complete the race.

-~
(E.ook at the question context. A speuﬁc energy system has not been mentioned, so you need to. cons|der alt .
three in your answer. However, you are told this is in the context of a long -distance race $0 make sure you .
apply vour answer to this context. The command word s assess, 50 make a Judgement about the |mportance
of these adaptations, : : . : o J
. ——
See page 43 of the Re\nsmn Gulde for further guldance on how to approach long answer S
Questions. - L TRt :
)




Section F: Interrelationships between body systems for
sports performance

Answer the question. Write your answer in the space provided.

17 To what extent do the muscular and cardiovascular systems need to work together to allow good
performance in activities such as a 90-minute game of football?

-

during sport and exercise. Examples of possible combinations might be muscular and energy systems,
L cardiovascular and respiratory systems, energy and cardiovascular systems,

This question requires you to demonstrate your knowledge of how two or more body systems work together

a

Plan:

Ro.le of muscular system in sport and exercise

Role of cardiovascular system in sport and exercise

Overlap between systems — how one allows the other to ‘do its job’

| Consequences if they don’t work together

15




Revision test 2

This Workbook is designed to réviée the skills that might be needed in your exam. The details of the éétual '
exam may change, so make sure you are up to date. Ask your tutor or check the Pearson website for the most ;

up-to- date Sample Assessment Material to getan idea of the structure of the exam and what thls requlres of
you.

- B

L

Section A: Skeletal system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

1 | Synovial joints are important to sports performers because they allow movement to complete sport
and exercise.

The picture shows a synovial joint.

(a) Identify the components A and B.

..............................................................................................................................

..............................................................................................................................

{b) Explain, using an exampile, the importance of the component
labelled C to a sports performer.

.............................................................................. (Although the question doesn't .+ -
specifically ask you to name 'C’ from
the picture It is a good ideato do -
50, to make it clear that you know - -
the name of the structure you are |
.............................................................................. | explaining the importance of. -

..............................................................................

..............................................................................

16




2 [The picture shows a high jumper attempting to clear the bar. }

Analyse how the cartilaginous joints of the upper and lower skeleton allow the high jumper to clear
the bar.

—
For an essay—style questlon, it is a good udea to produce a qmck plan before startmg to wrlte your response ]
Usethls plan to attempt. the question: e IR,
. What are the cartilaginous joints in the upper and Iower skeieton? :
: 5tructure lrregular 5hape wnth cartﬂaqe between each vertebrae _' ' ORI _
:.";Shapelstrueture Ilnked to ranqje of movement 1msted movement xvmhsaliy bui: nea:tef_.'pange.
when the whoie splne 15 considered i ST ": R
o Links to performance of technique — what movement is re'qmr'ed in, hlgh JUI‘I’IP/"II’I ptcture problems
for- performer if unable to use this range of movement -_-)

17




Section B: Muscular system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

3 [ Sometimes during or after an exercise session, an athlete can experience cramp. ]

(@) Describe what happens to the athlete when they experience cramp.

..............................................................................................................................
..............................................................................................................................
..............................................................................................................................

..............................................................................................................................

(b) Apart from taking on sufficient water, how else can an athlete reduce the risk
of getting cramp?

18




4 [The picture shows a swimmer as he starts a race. J

{a) Analyse the antagonistic muscle action at the ankle and the knee of the shaded leg,
which results in the swimmer pushing off the blocks to start the race.

' ™\

Make sure you read the question carefully, Your answer to t'h'is___q'u'éstibfn must focus on the ﬁéﬁﬁégbﬁistic pair -
| of muscles working at the ankle and knee of the shaded leg only. There is no need to reference the other leg. |

See pages 8 and 15 of the Revision Guide for more on flexion, dorsiflexion and antagonistic . -
muscle pairs. ' ' S R
X X J

(b) Explain which muscle fibre type would be used to propel the swimmer from

the blocks.
e VT e T U T, e U, TP e e feerens .
.............
........
............
e eeaan T et e, e e e e e e e e

19




5 | Jacob trains regularly to improve his fitness for basketball,
The picture shows Jacob attempting to score a basket,

Discuss the importance of adaptations to Jacob’s muscular system in improving his
basketbali performance.

- T
Th|5 questlon asks for a dlscussmn You will need to consider the adaptatlons to the muscular system and SR
whether these will have any potential Impact on Jacob's performance. Use the picture to help, y

—

See page 43 of the Revaslon Gurde for further gwdance on how to approach Eong—answer s
questmns )
v,

20




Section C: The respiratory system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

6 [ It is important during a sport and exercise session to have the required oxygen for the activity,

(a) Describe the pathway of air as it leaves the trachea en route to the capillaries in
the lungs.

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

..............................................................................................................................

(b) Explain how the diaphragm and the intercostal
muscles ensure sufficient air can be breathed in
to the lungs during exercise.

Note the question is only asking about
breathing in. Therefore, you do not -
need tq_r_hak_e any reference to the -

muscle action during expiration. -~

7 (a) Define the term ‘vital capacity’.

..............................................................................................................................

..............................................................................................................................

(b) Name the other lung volume that combines with vital capacity to give a performer’s
total lung capacity.

..............................................................................................................................

(¢) State one advantage of an increased vital capacity for a performer.

21
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8 | Astandard Olympic triathlon is a continuous race involving a 1500 m swim, a 40 km cycle ride and a
10 km run. Elite female triathletes will take approximately two hours to complete the race,

The respiratory system responds to exercise. Assess the impact of these responses on the level of
gaseous exchange and the relevance of this to a triathlete during their event. "

Try to break down the question when planning your answer. You could do this by asking yourself several
smaller questions, such as: what is gaseous exchange? What are the immediate responses of the respiratory

~system to exercise? Why is gaseous exchange important in a triathlon? How will the responses impact on
gaseous exchange and what impact will this have on performance in a triathlon?




Section D: The cardiovascular system for sports performance

Answer ALL questions. Write your answers in the spaces provided.

9

The heart is responsible for the delivery of oxygen and the nutrients required for sport and exercise.
The picture shows a view of the heart.

Internal anatomy of the heart

&

'S_ée .page 28 of the Revision Guide for more on the heart.

{a} Identify the components A and B.

Although the question doesn't
specifically ask you to name ‘C’ from
the picture, it is always a good idea
to do so, to make it clear that you
know the name of the structure you
are explaining the importance of.

{b) Explain the importance of the component
fabelled C to a sports performer,

(©) Explain how the heart ensures an elevated level of oxygen is available for the
performer even before exercise begins.




24

10 | During exercise it is essential to control the flow of blood.
The pie chart shows the proportion of blood flow to the skin at rest compared to during exercise,

(a) Explain which segment of the pie chart, Dort b t th t h
A or B, represents blood flow to the skin honh WOWZ ou fe ca egdory Oh er: as
during exercise, this has not been re erence int equestaon._

This simply. refers to the proportlon of blood :
flow to other areas of the body ' g

P rssaen reiaaaan YrrsansiNs b ARt redsarEreanaa Vedrrananan sreseresan Pt barannnas I I I I P U srersrenaan Ve
....... A T S S
e tiraranaa st Visannes IR Kbt naase D S sresiraaan Virreanaan trvsaiaraaans it senanas ceven
----- R R I T T T T
Vidrrreean T T tantananae trvaasaa Frrreana treeean Crrsshrnrrraeees EEREEEE titrrenaraeas EEEREREE] trrrrreraan vasseean Viareranan
...... R R

(c) State the impact on performance if an athlete was unable to regulate
blood flow in this way.




11| Blood vessels have different characteristics depending on their function, but all blood vessels
contribute to the delivery of oxygen and removal of waste products required during exercise,

The graph shows:
. the velocity of the blood as it passes through each vessel
. the blood pressure as the blood passes through each vessel.

High — Velocity of blood
- - - Blood pressure

Low

Analyse the graph to determine the different blood vessel types represented by the letters A, B, C, D
and E, justifying your answer in relation to their function in exercise.

Thmk about the mformatlon you are glven in, the graph and how you can use N in your answer, Why is it usefui k
to know the speed of the blood flow? Which type of vessels have blood travellmg at the fastest speed? How is
blood pressure useful? Do different blood vessels have. dlfferent blood pressures? What is the SIgmﬁcance of
the ZIgzag lines in the first column? ' : o SR

25




Section E: Energy systems for sports performance

Answer ALL questions. Write your answers in the spaces provided.

12 [ Participation in sport reguires a constant supply of energy. ]

(a) Identify the chemical source of fuel in the ATP-PC system.

..............................................................................................................................

..............................................................................................................................

(b) State how this chemical source of fuel is used in the ATP-PC system.

13 Explain why lactate is produced in the lactate energy system.

14 ldentify the energy system that provides the greatest yield of ATP.

....................................................................................... Remember ‘yield' in this -
context means the amount,
so which energy system will
give the most ATP?

.......................................................................................

26




15 | Tour de France cyclists will use, on average, 6000 calories a day which is three times as much as a
normal person. This goes up to 8000 calories during the mountain stages of the race.

Explain why it is necessary that each stage of the race has a feed station, where riders can take food and
drinks from their support team standing by the side of the road. .

27




16 [ The 400 m is considered a sprint event. Elite male athletes complete this race in under 50 seconds. J

Evaluate the contribution of each energy system to a 400 m runner.

Look at the uestion context - g speciﬁc energy systen't' has not been mentioned, so you' should consider all
Lthree in your answer. Is one system more important than another to the 400 m runner? If 50, why?

28



Section F: Interrelationships between body systems for sports
performance

Answer the question. Write your answer in the space provided.

17 To what extent do the adaptations to the respiratory and aerobic energy systems contribute
improved performance in endurance events?

This questlon requires you to demonstrate your knowledge of how two or more body systems work
together during sport and exercise. Examples m;ght be the muscular and cardlovascular system, energy and
respiratory systems, or any other combination. :

29
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Unit 2: Fitness Training and
Programming for Health,
Sport and Well-being

Your task

Unit 2 will be assessed through a task, which will be set by Pearson. You will need to use your ability to
interpret lifestyle factors and health screening data from a scenario and additional information, in order
to develop and justify a fitness training programme and nutritional advice based on these interpretations,
You will answer questions based on the given scenario and the notes and information you have gathered.

Your Revision Workbook

This Workbook is designed to revise skills that might be needed in your assessed task. The details of
your actual assessed task may change from year to year so always make sure you are up to date. Ask
your tutor or check the Pearson website for the most up-to-date Sample Assessment Material to
get an idea of the structure of your assessed task and what this requires of yOoul

To support your revision, this Workbook contains revision tasks to help you revise the skills that might be
needed in your assessed task. These revision tasks are divided into sections.

Gathering information and making notes

In your Workbook you will use your skills to:

+ Read the task information and make notes on key information about the client in the scenario
{pages 32 and 52)

+ Gather information to prepare background notes on lifestyle factors and screening processes; lifestyle
modification techniques; nutritional guidance and training methods (pages 33-38 and 53-56)

+ Prepare background notes on designing a training programme for the client {pages 39-41 and 57-59)

Reviewing additional information

You will then use your skills to:
+ Review the additional information (pages 42-45 and 60-63)
» Use this and your preparatory notes to go on and answer the questions

Responding to questions

Your response to the questions will help you to revise;
+ Interpreting lifestyle factors and screening information for the client (pages 46 and 64)

» Developing and justifying lifestyle and nutritional guidance for the client in the task information
scenario, using screening information, your research and your own knowledge {pages 47-48 and 65-66)

+» Developing a fitness programme for the client (pages 4950 and 67-69)
» Justifying your fitness programme (pages 51 and 70)

To help you revise skils that might be needed in your Unit 2 task,this Workbook contalns two.

_ - sets of revision tasks starting on pages 31 and 52, The first is guided and models good
techniques, to help you develop your skills. The second offers less guidance as you apply your skills, ‘See the -
introduction on page ii for more information on features included to help you revise, "




