


TYPE OF MOVEMENT

FLEXION d Reducing (closing) the
angle at a joint (bending).

TYPE OF MOVEMENT

EXTENSION & Increasing (opening) the
angle at a joint (straightening).



TYPE OF MOVEMENT

ABDUCTION dls the sideways movement at
the hip and shoulder joints away from the body.
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TYPE OF MOVEMENT

=

ADDUCTION dls movement at the hip and
shoulder joints towards the body.
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TYPE OF MOVEMENT

CIRCUMDUCTION d A circular movement, which combines flexion,
extension, abduction, and adduction so that the
movement of the body - part describes a cone shape.







Picture |Type of movement Type of synovial joint

Extension - arms are straightening Hinge joint

Adduction dlegs are closing towards  Ball and socket
the centre line of the body

Flexion d knee is bending Hinge joint

Rotation dbody turns at waist to pivot joint
complete the swing

Abduction darms and legs are moving  Ball and socket
away from the centre line of the
body

Circumduction o shoulder rotates Ball and socket
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Voluntary muscle contains MUSCLE FIBRES, which, when stimulated
by the CENTRAL NERVOUS SYSTEM (CNS) contract or extend.

Bundle of
fibres

Fast twitch

A muscle

fibre Slow twitch

(red)




All muscles have a mixture of fast and slow twitch

fibres. The mix is inherited

through your genes, but both types can be trained to function better.

The type of muscle fibre can often determine performance in different physical

activities.

Muscle action in all physical activity/ sport requires a contribution from each

muscle fibre type.

Fast twitch Slow twitch
Size Large Small
Colour White Red
Cfrl?t?:lgtizfn Quick Slow
gelrzlg:;?ed Large Small
uick
Fatigue (Work w?[hout O ,d Slow
anaerobically) (Good O, supply)
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Musc|es Working in pairs _

NEVER work alone dthey always work in pairs or groups.

As one muscle contracts, another will relax.
These pairs of muscles are called ANTAGONISTIC PAIRS.

The muscles that bring the bones together are the PRIME MOVERS or
AGONISTS (they cause the contraction).

The opposite to this are the ANTAGONISTIC muscles d those which
relax.

Other muscles called SYNERGISTS contract at the same time as the
AGONIST to help it work smoothly 0 stop unnecessary movement.

FIXATORS are muscles which contract to steady parts of the body to
allow the working muscles a firm base.

Muscles have two ends and these are attached to bones by TENDONS.

1) The end that attaches to the  FIXED bone is called the
ORIGIN .

2) The other end is called the INSERTION and is attached to
the MOVING bone .
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The Major Muscles Used In The Extension And Flexion Of The Arm

EXTENSION FLEXION

Right arm viewed from Right arm viewed from the side
the side

Origin tendons

Scapula

Triceps contracted
to extend elbow

Biceps contracted
to flex elbow

Biceps relaxed

Humerus

Insertion tendon Triceps

relaxed

Radius

Radius

Humerus



Task

Hamstring group

Gastrocnemius

Which PRIME MOVER (AGONIST) muscle would need to CONTRACT (FLEX) in order
to LIFT the lower leg in readiness to kick the ball?

Which PRIME MOVER (AGONIST) muscle would need to CONTRACT (FLEX) in order
to KICK the ball?

Identify the type of joint at the KNEE (A).

Which joint, A or B allows most movement ?

What is the term used for muscles which RELAX to allow movement to take place?
What attaches muscle to bone in order for movement at the joint to take place?

What attaches bone to bone to give joints stability?

The movement in the diagram is an example of which type of muscular contraction?







MUSCLES AND JOINTS AS LEVERS I

The LEVER SYSTEM in the body is formed wherever a
MUSCLE is attached to a BONE.

The MUSCLES use the BONES as the LEVERS against which they
work to cause movement.

FUNCTIONS OF A LEVER

Generates more Increases speed at

force to move Produces a greater which the body
) range of movement
larger weights moves




MUSCLES AND JOINTS AS LEVERS

All levers have the same characteristic:

P/F PIVOT or FULCRUM d the point of movement that takes

the strain of one moving away from
another.

L/R LOAD or RESISTANCE 0 Body weight or external weight.

E EFFORT d A muscular force to move the load.

In the body, these are the: -
P/F d Joints.

L/R 0 Body weight or external weight.
E 0 Muscles and Bones.




MUSCLES AND JOINTS AS LEVERS

There are 3 types of lever in the body, each of which is

capable of producing different types and ranges of
movements and forces.

Levers are classified according to the positions of:

Fulcrum /
pivot

ER \

Effort

Load / resistance




The third -order lever is the most common type of lever found in

the human body.
\¢
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MUSCLES AND JOINTS AS LEVERS

Using the
diagrams to help
you, describe how
a 3" class/order
lever works in the
human body.

) Effort A Fulcrum / pivot . Load / resistance




Muscles and joints as levers

In the 3 ™ class/order lever, the effort E is between the
fulcrum F and the load L.

i Effort
‘ Fulcrum / PIVOT

. Load / resistance

In this type of lever the muscle is attached close to the joint
allowing a long lever movement from a small muscular
contraction.







In diagram 1 the knee is bending ready for take  -off.

Which muscle is contracting to cause the bending?
Is it A or B?

In diagram 2 the leg has straightened. Which
muscle is contracting to cause this? Is it A or B?

If the contracting muscle is the agonist or prime
mover, what is the relaxing muscle called?

What type of muscular contraction occurs in both
diagrams in order to cause the movement?

What type of joint is the knee joint?
What type of movement does the knee joint allow?

What attaches a muscle to a bone to enable
movement to take place?

What attaches a bone to another bone in order to
ensure stability of movement?

Hamstring B

Quads A

Antagonist

Isotonic I

Hinge

Flexion/extension

Tendon

Ligament




IDENTIFYING RISK 6 TAKING STEPS TO MINIMISE

* RISK

e.g. SKIING

w

IDENTIFYING RISK
1. Falling down

2. Crashing 6 Other
skiers / trees

3. Environment o Snow /
winds / White -out

4. Snow conditions 9
Hard packed snow /
ice / soft heavy snow
/ avalanche risk

STEPS TO MINIMISE RISK

1.
2.
3.

Learn correct techniques
Understand and abi de

Wear appropriate protective clothing 0
helmet, gloves, goggles, anorak - layers

Be aware of weather conditions and snow
conditions

Warm up appropriately
Know and ski to your limits




People exercise to

AFoster a healthy AImprove fitness and/or
lifestyle sporting performance

A BALANCED DIET is essential for this to take place.
However, individuals will choose a diet which is SPECIFIC to

their needs.
Any physical activity requires:
ENERGY EXPENDITURE

}

The amount of energy needed depends on:

/ | \

The type of Duration of Intensity of
sport exercise the activity the activity




Three other factors which contribute to Energy Needs are:

/ ! \

AGE SEX LIFESTYLE
As you age your Males usually BODY The more
metabolism slows need more TYPE active you are,
down @ energy than the more

You need to eat females energy you
less or you will need

gain weight

BASAL METABOLIC RATE ( BMR)
The amount of energy needed just to keep you alive.
BMR varies from one person to the next.

PHYSICAL ACTIVITY LEVEL (PAL) OR WORKING ENERGY
The amount of energy needed for physical activity/ sport

TOTAL ENERGY NEEDS = BMR + PAL
(measured in kilojoules/ kilocalories)




1. Energy balance

: R

Taking in (eating) = using up (physical activity)
Calories ‘ calories

Weight stays constant

>4

WEIGHT GAINED

WEIGHT LOST
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Fat
Carbohydrates ats Protein

. | N
Water —— | BALANCED DIET

/ 1 ~ Fibre

Vitamins Minerals
Protein
15%
Fats
30% - 25%
Carbohydrates

55% - 60%




Carbohydrates

Main source of ENERGY for working muscles
Broken down into GLUCOSE and stored as GLYCOGEN in the liver and muscles
Carbohydrates are an IMMEDIATE energy source
SIMPLE carbohydrates : SUGAR @ biscuits, cakes, sugar
COMPLEX carbohydrates : STARCH 0 pasta, potatoes, bread
It is important to stock up on carbohydrate after exercise to replace that
which has been used
Excess carbohydrate is stored in the body as FAT

Fats

Fats are a form of STORED ENERGY, released SLOWLY when there is a lack
of carbohydrates (glycogen)

Extra fat is stored just under the skin

Extra fat can lead to:

OBESITY HIGH CHOLESTROL LEVELS
(HEART / CIRCULATORY PROBLEMS )

Fats are used during AEROBIC work (O  , is present)
SATURATED fats: milk, meat, biscuits
POLY UNSATURATED fats: fish, nuts
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Energy and physical activity

Carbohydrates provide QUICK ENERGY. They supply energy for
both AEROBIC and ANAEROBIC physical activity

g

Used for physical activity of a comparatively
SHORT length of time and HIGH INTENSITY

Fats provide SLOW ENERGY 1

The provision is too slow to be used when used when working hard
Used for walking and low -impact exercise

Used for exercise of a longer duration, and MODERATE INTENSITY
Energy used will come from fats and carbohydrates in equal measures
Physical activity of LONG DURATION and HIGHER INTENSITY is

fuelled more from fat stores in the body because the glycogen store
becomes depleted

OO O O O
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Different sports performers need different types of energy so they will
vary (change) the type of diet they have.
Examples:

Sports persons needing slow energy release will do something
called: carbohydrate loading & this is when the night before a

race or big match that could last a long time they will eat
lots of carbohydrates eg pasta. This will be digested and
stored in muscles and the liver to give extra energy the NS
next day.

It is good for marathon runners and games players taking

l part in continuous activities or events . I
’ >~
Diet Weightlifters and other performers
7 s (eg sprinters, shot putters) who need a lot of
strength for their event will eat lots of PROTEIN |
. when training. This will help them to build up muscles

SO0 muscles get bigger and stronger.




BEFORE ACTIVITY
Eat carbohydrates 1 -2

hours before the activity
to give energy slowly.

Avoid sweets and fats
and lots of meat 4 hours
before the activity.

Drink fluid to avoid
dehydration

DURING ACTIVITY

Do not eat food for
HIGH INTENSITY
ACTIVITY

For activities with

natural breaks eg tennis
or half time in games a
small amount of food
containing simple
carbohydrates such as
energy bar/banana.

Take plenty of fluid in
small sips to replace
water lost through
sweat.

General rules for diet before, during and after exercise.

AFTER ACTIVITY

Immediately after
activity eat
carbohydrate filled
foods to replace the
stored energy used in
the activity.

Drink fluid to prevent
de- hydration.







» Learning will not take place unless the sportsperson is motivated:

Motivation

/

1. What makes a person act

\

y

\

2. The amount of enthusiasm and
determination a person has for
physical activity

3. A combination of the drive within
us to achieve goals and the
outside factors which affect it




Motivation is responsible for:
1) The selection and preference for activity
2) The persistence at the activity
3) The intensity and effort put into performance
4) How well or how badly a person will perform.

The more motivated a sportsperson is the harder he/she will work at it, and
the more likely they are to succeed.

There are two types of motivation: Intrinsic and Extrinsic

Intrinsic Motivation
- This is the inner drive to achieve success and a pride and  satisfaction
in completing a task. It can also be a determination to achieve personal goals.
- This inner drive is enough to enthuse sportspersons to practice, train
and compete.
- Taking part in physical activity for fun, enjoyment, joy and

satisfaction.

- The challenges, satisfaction, sense of achievement and a desire to
maintain a healthy, active lifestyle are intrinsic reasons motivating
many people to take part in physical activities and sport.

| s
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A Extrinsic Motivation

Extrinsic motivation comes from a source outside of the
performer 0 it can encourage the performer to perform:

e

Trophies/Money/Certificates/Awards

A Extrinsic Motivation

~

Praise/Recognition/Achievements

Extrinsic motivation should be used carefully:
as a means of informing a person how well they are doing rather than the reason

for performing.

It is Intrinsic Motivation that will keep sportspersons interested in physical
activity when Extrinsic Rewards have gone.

The learning of complex tasks/ skills is heavily dependent on Intrinsic

Motivation.

Most motivation is a mixture of both types

d Internal and External.


































