Year 11 Additional Applied: What do I need to know?
SPORTS SCIENCE
THE ROLE OF SPORTS SCIENTISTS
· Sports scientists
· Optimise performance by looking at energy and nutrient intake

· Develop new materials for clothing and sports equipment and study the forces that act upon them during exercise

· Success in Sports depends upon
· The fitness of the body (cardiovascular and muscular)
· The energy and nutrients you intake

· The equipment you use

· The skill of the athlete

· The ability of an athlete to perform under pressure

EXERCISE AND THE HUMAN BODY
· CARDIOVASCULAR SYSTEM
· Blood is carried by arteries (away from the heart), capillaries (where materials are exchanged) and veins (towards the heart)

· The heart is a pump that forces blood around the body

· Humans have a double circulatory system one that goes to the lungs and one to the rest of the body

· As the blood passes through the gut it picks up glucose and drops it off where it is needed for respiration

· THE THORAX AND BREATHING

· The thorax has the following structures lungs, trachea, bronchioles, bronchi, alveoli, ribs, intercostals muscles, diaphragm

· When you breathe in 

· The intercostals muscles contract and the ribs move up and out

· The diaphragm contracts and flattens

· This makes the chest space larger

· This decreases the pressure in the lungs so air is drawn in

· When you breathe out

· The intercostals muscles relax and the ribs move down and in

· The diaphragm relaxes and arches up

· The chest space decreases

· This increases the pressure inside the lungs so air is forced out

· Lung Volumes
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· Tidal volume- the amount you breathe in and out normally

· Vital capacity- the most air you could possibly breathe in and out in one breath

· Inspiratory reserve volume- the most air you could breathe in after breathing in normally

· Expiratory reserve volume- the most air you can force out after breathing out normally 

· Residual volume- the bit of air left in your lungs to stop them collapsing

· If you exercise your tidal volume increases

RESPIRATION

· IS NOT BREATHING IN AND OUT

· It is the process of breaking down glucose to release energy

· It occurs in all cells

· Aerobic respiration is most efficient and uses oxygen, this type of respiration usually happens during long distance events
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Glucose + oxygen         Carbon dioxide + water + ENERGY

· Anaerobic respiration is less efficient as it doesn’t use oxygen, the glucose is only partially broken down and this occurs when you are sprinting as your heart cannot pump enough oxygen to the muscles quickly enough

· Glucose             Lactic acid + ENERGY

· Anaerobic respiration makes an oxygen debt as you need to take in extra oxygen to break down all the lactic acid that has built up

· This is why your heart rate and breathing rate remains high after exercise and why you should cool down (you need your heart and lungs to get oxygen to the muscles) 
· Recovery time is the time taken for your heart and breathing rate to return to normal. The quicker you take to recover the fitter you are


CONTROLLING BODY TEMP
· Body temp is constant at 37 degrees celcius

· Skin temp can change during exercise and your body responds

· Too hot

· Hairs lie flat

· Sweat is produced

· Blood vessels get wider so you look red and heat can escape

· Too cold

· Hairs stand up

· Less sweat

· Blood vessels get narrower 

· Shiver

CONTROLLING WATER

· Water levels should always be balanced

· You take in water by food and drink

· You lose water by urine, sweat, faeces and breathing out

· If you exercise you lose more water by sweating and breathing out more

CONTROLLING BLOOD GLUCOSE

· Foods high in carbohydrate are broken down to glucose

· Exercise removes glucose from the blood as our bodies are using it to get energy for cells

· Glucose too high (after eating)

· Pancreas releases insulin

· The liver now turns glucose to glycogen for storage

· Glucose too low (after exercise)

· Pancreas releases glucagon

· The liver turns stored glycogen to glucose

MUSCLES

· Pull on bones and work in antagonistic pairs

· When one muscle contracts the other relaxes e.g biceps and triceps

MEASURING GLUCOSE LEVELS

· Use a diastix

· Dip into urine sample

· Compare to chart

· If glucose is in urine you may have diabetes (normally there is no glucose in urine)

MEASURING MUSCLE STRENGTH

· Use a handgrip machine

· Grip as hard as you can

· Record the best result

DIETS
· Athletes may need different diets

· Carbohydrates to provide an energy source

· Protein to build and repair muscles

· Water to stay hydrated and maintain skin temp

· Sports nutritionists and dieticians study athletes diets

ENERGY NEEDS

· A larger boy needs more energy

· You can work out how much energy you need by 31.2 X body mass and that tells you how much energy in Kcal you need per day

· If you exercise you need more energy 

· Body mass index can indicate if you are overweight

· BMI = body mass (kg) ÷ (height x height)

ENERGY RICH DIETS

· Athletes need more carbohydrates

· Before a competition athletes eat more carbohydrates

· The carbohydrates are broken down to glucose then stored in muscles as glycogen

· Glycogen can be converted back to glucose (which is used for energy)

· This is carbohydrate loading

PROTEIN RICH DIETS

· Body builders and power athletes have a high protein diet

· This enables them to build and repair muscles

ISOTONIC SPORTS DRINKS

· During exercise you lose water, glucose and electrolytes

· All these are found in isotonic drinks

· They rehydrate you better than water










