



  [image: cover]










  [image: ]




  







  [image: ]




  Gaby Morgan, Steph Woolley and all at Macmillan Children’s Books for their help, advice and continued support.




  Holly Cave, Deborah Patterson and everyone at the Science Museum who offered comments and suggestions.




  Dr David G. Haase, Professor of Physics at NC State University, for generously offering his help, suggestions and reference material.




  Jennifer Jackson Weston at NC State University, for (once again) setting me up with the experts, and for very graciously ignoring a visit from President Obama to have lunch

  with me instead :o)




  My brilliant sister (and fellow author) Lorna Murphy, whose Skype chats helped keep me sane this year.




  Aaron Marco, whose physical therapy sessions helped keep me in one piece.




  Brandon Sommerfeld, Martin Wheeler, Kwan Lee and Mark Jakabcsin – who all did their best to take me apart again.




  Russ Campbell, Minou Pham and Scot Schwichow – all Olympians in their own way.




  Chris, Susie, Heather and the Fuzzballs – big luv to you all.




  And, most of all, my parents, Frank and Josephine Murphy – still sporty at well past sixty, and my daily inspiration to do better.




  







  [image: ]




  Everybody likes sport, don’t they? Well – almost everybody.




  Do you?




  When I was at school, all the popular kids were good at sport. They were on the football team, the cricket team, the netball team. I wasn’t

  particularly good at those. But I was good at swimming, badminton and fencing.




  At my university, the guys who played rugby and the girls who played hockey were the ‘cool crew’. But I practised aikido while I studied science and nature.




  I wrote this book because I love both science and sport, and I think they have a lot in common.




  Some people (often clever, sciencey people) say they don’t care much for sport. They say it’s too hard, too boring or they simply can’t do it. These people, I think, just

  haven’t tried the right sport yet.




  Other people (often sporty people) say they don’t care much for science. They say it’s too hard, too boring or they simply can’t do it. These people, I think, just

  haven’t read the right science books yet.




  This book is my attempt to set ’em all straight. It’s a book about sport and the science that lies behind it. So, hopefully, there should be something in here for

  everyone. As usual, there will be lots of questions, plenty of answers and quite a bit of wondering about stuff. If you’ve ever read one of my books before,

  you’ll know the score1 by now.




  But before we kick off2 here’s a question for you:




  How far back do you think sports go? A few hundred years? A thousand years or more?




  Actually, sports have always had a role in human life.




  Anthropologists (scientists who study people) and archaeologists (scientists who study old stuff) tell us that human tribes and civilizations have probably played sports for

  thousands of years – using contests of speed, strength, skill and endurance to stay healthy and prepare for battle. Many tribes still do this today – competing in everything from

  footraces and wrestling matches to spear-throwing contests and stick-fighting competitions.




  Competitions like this have been happening throughout human history, all over the world. Some took place within villages, while others involved whole cities or countries.




  Central African tribes have been competing in brutal stick-fighting competitions for thousands of years, travelling for miles across bushland to cross sticks with rival villages.

  Brutal polo tournaments – pitting whole villages or towns against each other in hundred-a-side games – were played in ancient Persia (now Iran) as early as the fifth century

  BC. The Incas and Aztecs, who built vast cities across Central and South America between the twelfth and sixteenth centuries, played a bloodthirsty ball game called

  tlachtli, which may have been invented by the Aztecs’ ancestors as early as 1000 BC. In medieval Scotland, small villages would host their own

  Highland Games, while larger ones would host clans from all over Scotland to battle it out for the prize.




  And of course, the 2,700-year-old tradition of the Olympic Games began in ancient Greece. The first was held in the city of Olympia around 776 BC. In the

  earliest versions of the Games, the only events were footraces like sprints and marathons. But later came other events like boxing, wrestling, javelin and

  discus throwing.




  

    

      

        

          

            Angry Aztec Games The ancient American Indian ball game known as tlachtli was played in huge, purpose-built arenas within Aztec and Inca cities. The tlachtli

            court featured a pair of stone rings at each end. Players would scramble and fight over a heavy rubber ball – much like a modern-day medicine ball – and try to plant it

            through the rings to score. It was like a cross between basketball, rugby and an all-out fistfight, and players often died during tlachtli games.


          


        


      


    


  




  

    

      

        

          

            Scottish Olympics The Highland Games have been played in Scottish villages for at least 1,000 years. They are like a Celtic version of the Olympics, and are

            still held every year to this very day. Most events are centred on throwing heavy objects, such as stones, rocks and hammers. A popular event is the caber toss in which athletes lift a

            heavy pine pole or log up to 6.5min length, and toss it end-over-end for the win.


          


        


      


    


  




  Today, sports and sporting competitions are as popular as ever, and the number of sports available to us has multiplied into the thousands, although only around thirty are

  played in the Summer and Winter Olympics: from track and field sports like hurdles, high jump and pole vault to team sports like football, rugby and basketball; from water sports like

  swimming, diving and water polo to winter sports like skiing, bobsleigh and luge; and from slow, careful games like bowling and curling to faster, crazier options like parkour, heli-skiing and

  freestyle BMX.




  Humans are playful creatures, and most of us enjoy playing or watching some kind of sport. Some more than others, of course. There are lots of reasons why

  people decide they don’t like a certain sport. For one thing, being human also makes us competitive, and nobody likes to lose. At least not all the time . . .




  In general, though, the more you play a sport, and the more skilled you become, the more you’ll enjoy it.




  But how do we get good at sport if we’re not the strongest or fastest player on the field? Are we just born ‘brilliant at sport’, or can we learn to be

  amazing athletes through practice and training? How long and how hard would you have to train to earn a spot on the England football team, a black belt in karate, or an Olympic gold

  medal in gymnastics?




  In this book, we’ll be looking at all this and more, in a high-speed race through the science of sport.




  And don’t worry, this isn’t just a learning book, either. It’s also a doing book. Along the way, you’ll be building your muscles, stretching your

  tendons and sharpening your reflexes.




  Do all the exercises scattered throughout this book, and you’ll be running like a wolf, leaping like a leopard, swimming like a dolphin and leaving your friends in the sports-day dust. And

  if that doesn’t sound like fun then I guess you’d better find a different book.




  Go on, look – there’s one over there, about knitting . . .




  Still here? Then I guess you’re up for the challenge.




  Alrighty, then . . .




  Ready?




  Set?




  Then let’s GO!
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  Are Olympic athletes born stronger and faster than the rest of us?




  For the most part, no. All babies are born with more or less the same bone and muscle structures. It’s not really the body you’re born with

  that’s important – it’s what you do with it that counts. How big, strong or fast an athlete you become will depend mostly on how you feed and train your

  muscles, nerves and brain.




  Is that really true?




  For the most part, yes. Of course, if you suffer from a disease or growth problem, then your body may not develop quite as well, and it will be much tougher to reach the top

  levels of certain sports. Likewise, if you don’t eat a healthy diet, or suffer from malnutrition (starvation or a lack of nutritious food) at a young age, then your muscles may never

  develop to their full size later on. But, all other things being equal, most healthy people should be able to reach Olympic levels of speed and strength with the right kind of

  training.




  So with enough training I could run like an Olympic sprinter . . . jump like a high jumper . . . out-throw a shot putter?




  Well, depending on your height, shape and body type, you may be better suited to some sports than others. The height you will eventually grow to, for example, is mostly

  controlled by your genes. So even with the best diet and training you may never be tall enough to beat high jumpers or basketball defenders a foot or more taller than you are. Likewise, if

  you have a long and lean body type –with narrow shoulders and thin limbs, you’re unlikely to be able to out-lift a short, stocky powerlifter with a naturally powerful build. Different

  body types are better suited to different sports.




  

    

      

        

          

            Sporting (Dis)abilities Until recently, it was often assumed that people with physical disabilities simply could not compete in top-level sports. But with

            modern training methods and technology many disabled athletes are proving this idea false. South African sprinter Oscar Pistorius was born without the fibula (shin) bones in both

            legs, and at eleven months old had to have his legs removed from just below the knee and replaced with metal prostheses (or artificial limbs). By age thirteen, he was on the school rugby

            team, and went on to compete in tennis, wrestling and water polo tournaments. In 2004, he took up sprinting and, fitted with new, custom-designed carbon-fibre ‘cheetah’ legs,

            he went on to win three gold medals in the 100m, 200m and 400m events at the 2008 Paralympic Athletics World Championships.


          


        


      


    


  




  That said, there aren’t that many sports – like high jump or basketball – in which height or weight are necessarily a big advantage. And

  with enough time and practice you can become good (if not great) at more or less any sport. Even if you’re not born with the perfect body type for sprinting, jumping or throwing, for

  example, that doesn’t mean you can’t learn to run faster, jump higher or throw further. How far you eventually go will depend partly upon your natural shape, but mostly upon your

  training.




  Sprinting, jumping and throwing, for example, are all about two things: explosive power and coordination. As far as human bodies go, these two things are taken care of by different

  body systems: your musculoskeletal system, with its network of bones, muscles and connective tissue, supplies the power, and your nervous system (including the brain) supplies

  the coordination. If you want to be an Olympic-level athlete, you have to train and develop both.




  

    

      

        

          

            Paralympic Games Every four years, athletes affected by blindness, cerebral palsy and physical or movement disabilities compete in the Paralympic Games, held

            immediately after the Summer and Winter Olympics. Many have top speeds and times close to (or in some events, better than) those of able-bodied athletes. Oscar Pistorius, in particular,

            has since outrun many able-bodied sprinters in high-level events, coming in sixth in the 400m event of the 2005 South African Championships.


          


        


      


    


  




  But how does that happen? I mean, aren’t you more or less stuck with the body and brain you were born with?




  Not at all. Muscles, bones and even entire brains grow, shrink and reshape themselves throughout your life. How well they grow, and how well they

  work, depends mostly on what you do with them.




  Most people think your bones stop growing when you reach your full adult height. But, in fact, your bones never stop growing and changing. They’re constantly growing and rebuilding from

  the inside, and being broken down (or eaten away) from the outside. If you’re ten years old, you’ve already re-grown your entire skeleton once. If you’re over twenty, you’ve

  replaced your skeleton twice. Either way, your bones aren’t the same ones you were born with!




  The same goes for your muscles and nerves. Although they grow at different rates (muscles faster, nerves slower), they too can be reshaped and regrown, given the right kind of encouragement.

  That’s where exercise and training come in.




  I thought exercise was just for keeping fit, or to help you lose weight.




  Done right, exercise can be a lot more than that. True, exercise can help you use up fat reserves and lose weight. And regular exercise – as we’ll see later on

  – also helps keep your lungs and heart working properly.




  But athletes do more than exercise. Athletes train. That means doing very special kinds of exercise, which reshape the body systems they need the most in very special ways. And they do it

  over and over again – day-in, day-out, throughout their sporting lives.




  So how long would I have to train to be a top athlete?




  Well, it varies from person to person, and from sport to sport, so it’s hard to say. Some experts reckon that 10,000 hours of training

  is enough to take you from beginner to expert athlete. That seems to be the minimum for getting to a top level in most sports.




  10,000 hours? So if I start now and practise for two hours a day . . .




  . . . then maybe you’ll become an expert in around 5,000 days, or thirteen and a half years.




  Nearly fourteen years?




  Yep. Of course, you can become very good at your favourite sport with a lot less. A little sports training each week is much better than none at all, and will still make

  you stronger, faster, healthier and more skilled.




  Most professional athletes train for several hours a day, six days a week. So, if you want to be an Olympic champion by the time you’re twenty-five with just two hours of

  training a day, you need to start at age eleven!




  Yikes. Better get to it, then!




  No time like the present . . .
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    Oscar Pistorius,


  




  100m, 200m, 400m gold medallist,




  2008 Paralympic Games




  Does your body have bits especially for doing sports?




  Well, no – not quite. Your body has systems for doing lots of different things, including keeping you upright, keeping you well fed and keeping you aware of your

  surroundings. None of these systems developed especially for doing sports. But a couple, like the musculoskeletal and nervous systems, are particularly handy for learning the physical

  skills needed for modern sports.




  So our bodies don’t have bits just for high jumping or throwing javelins, then?




  Not really, no. Jumping and throwing are both complex skills that involve using the brain and body together in special ways. And, while our brains and bodies have

  evolved the ability to jump and throw, this didn’t happen so that we could leap over high bars or throw javelins. Instead, we developed physical abilities like this because they helped our

  ancestors to escape danger, hunt and survive.




  Having a well-developed musculoskeletal and nervous system was particularly important for high-energy, physical activities like running, hunting and fighting. Later on, we turned these highly

  developed systems to other things.




  In short, we were born to run, hunt and fight. But we can now use our running hunting and fighting systems to play sports too.




  So what are these systems made of?




  As you probably know from biology, at its most basic level, your body is made of cells. There are over 300 different types of cells, which do lots of different

  jobs within the body. These include red blood cells, which carry oxygen around the body; nerve cells, which carry messages to, from and within the brain; and skin cells, which

  help protect your body from scrapes, sunburn and nasty bacteria.
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  OK, I get all that . . .




  Now many of these cells are also organized into tissues. Tissues are sheets or clusters of cells that work together to perform a certain task. Again, there are lots of

  tissue types in the body, including muscle tissue (used to build your muscles), nervous tissue (used to build your nerves and brain) and epithelial tissue (used to build your

  skin and the lining of your gut). Most tissues contain two or more different types of cell.
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  Sounds simple enough.




  Right. But it doesn’t stop there. Tissues, in turn, are organized into organs. Just as a tissue contains two or more different cell types, an organ contains

  two or more types of tissue (and many, many cell types), all working together. Some organs do one job, while others do several at once. The heart, for example, is basically just a pump. It

  keeps blood moving around the body so that oxygen, carbon dioxide, sugars, hormones and other things dissolved in the bloodstream can make their way through all the

  body’s various parts – from your lungs, liver and intestines to your brain, toes, teeth, fingers and eyeballs. The liver, on the other hand, does lots of different things,

  including filtering poisons and toxins, adding or removing sugar to your bloodstream, helping you digest fats and proteins, and much, much more.
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  So organs are pretty important, then.




  Right. They’re also pretty tough to replace if they become damaged or diseased. Which is why organ transplants (like heart, lung or kidney transplants) are such a

  serious business.




  But your body’s amazing construction doesn’t stop there – even your organs are, well . . .




  . . . organized?




  Exactly. Organs work together in organ systems. For example, your heart, veins, arteries and smaller blood vessels work together to form the cardiovascular system.

  Your teeth, stomach, liver and intestines form parts of the digestive system. Your kidneys and bladder are parts of the excretory system. And your brain, spinal cord and nerves form

  the nervous system.




  All of these are important for the practice of sports and other physical activities, and we’ll be coming back to them later on. But perhaps the most important of these (for sports at

  least) is the one that moves you about: the musculoskeletal system.




  So how does that work?




  Thought you’d never ask. Read on and let’s find out . . .




  Does farting make you run faster?




  Sadly, no. Strong muscles and peak fitness make you run faster, but turbocharged bottom burps will have little effect on your sprinting speed. Instead, track

  athletes have highly developed muscles that are built and trained for running, and powerful body systems that deliver oxygen to their muscles at a faster rate.




  You’re telling me farting doesn’t help at all?




  Not as far as I know, no. (Although I must admit I’m not sure how hard sports scientists have tried to study that.) According to the experts, it’s not fart

  power that speeds up a sprinter – it’s muscle power.
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  So sprinters have more muscles than normal people? Like extra leg muscles or something?




  Not exactly, no. Depending on how you count them, the human body contains between 206 and 250 bones, and between 640 and 850 muscles. And athletes have the same

  number of bones and muscles as everybody else.




  Different muscles, then?




  The difference is that champion athletes train their musculoskeletal systems to grow and work in different ways.




  So athletes have the same number of muscles – they’re just bigger and stronger?




  Well, trained athletes do tend to have bigger, stronger muscles than your average non-sporty slob. But it’s not just the size and strength of your muscles that’s

  important. Female gymnasts, for example, are enormously strong. But they often have long, flat muscles that seem puny at first glance.




  So a strong athlete may have bigger muscles than most people. Or they may have muscles that are longer, contain more muscle fibres or use energy and oxygen more efficiently. Through

  training, athletes may also gain more control over individual muscles, meaning that they can contract them harder than the average person can.




  Wait – so athletes can do things with their muscles that we can’t?




  Sometimes, yes. As we’ll see in later chapters, through training, athletes can learn to control their musculoskeletal systems to perform feats of strength, speed and

  agility that seem almost . . . well . . . superhuman.




  Howzat, then?




  Let’s start with your standard bone-and-muscle set-up.




  Your basic musculoskeletal system consists of a couple of hundred bones (arranged into a skeleton), along with hundreds more muscles, ligaments and

  tendons. The whole lot is wrapped in a covering of fleshy bags and straps called connective tissue or fascia (pronounced ‘fash-ee-ah’).




  Eh? What’s all that for?




  It’s for keeping you up. And moving you about.




  But I thought your skeleton held you up. And the muscles attached to the bones move you about. You move the muscles, and the muscles pull on the bones, right?




  Ah, but that’s not quite the whole story. In school textbooks, you’re usually shown a skeleton, and told that the hard bones give your body its shape and strength.

  Then the whole lot gets pulled around by stringy muscles attached to the ends of the bones. But in reality it doesn’t work exactly like that.
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  For starters, muscles don’t actually attach to bones anywhere in the body. Ligaments – small, fleshy strings that don’t stretch or contract very much –

  attach to the ends of the bones and keep them all wired together. That’s what ligament means – ‘joining thing’. But muscles, along with their less stretchy

  cousins, tendons, don’t attach directly to bones at all. Instead, they attach to fleshy bags of fascia that surround every bone and every joint in your body. More layers of fascia lie outside the muscles too, wrapping round them in spiralling straps and sheets.
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  In fact, rather than think of a skeleton with layers of muscle, tendon and fascia on top, it’s better to think of the body as a big fleshy suit of armour. The armour is made of

  fascia, and has its own strong structure. The bones and muscles float within this big suit of armour, locked in place by ligaments and tendons.




  So your bones and muscles aren’t the only things holding you up?




  Right. Or the only things moving you around.




  Bones, ligaments, tendons and fascia all give structure to the body. Together, they form chains of pressure around the limbs and the trunk of the body, which hold it up. But they

  also move you around, as the muscles within these chains change shape.




  But I thought, you know, you just had one muscle on each side of every bone. Pull one muscle, and your arm moves one way. Pull the other one, and it moves the other way.




  Again, that’s not quite the whole story. Muscles are often arranged in pairs (or threes, or fours) on opposite sides of the same limb or body part. And they

  do move body parts in opposing directions. For example, shortening (or contracting) the bicep muscle (on the front of your upper arm) bends your elbow, while contracting

  your tricep (on the back of your upper arm) straightens the elbow. Similarly, contracting your quadricep and hamstring muscles – found on the front and back of your thigh

  – will have the effect of bending and straightening your knee.
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  But these muscles aren’t really pulling on the arm and thigh bones to make them move. Instead, contracting your bicep muscle make sit shrink, which pulls the whole, fleshy, bony structure

  of the lower arm upward. The muscles pull on the tendons, the tendons on the fascia, the fascia on the bones, and the bones on everything that surrounds them. The movement may begin with a single

  muscle firing. But in the end the whole arm is involved in actually bending your elbow and lifting your forearm.




  OK, so muscles work together with all the other stuff to move us around. So why is that important to athletes?




  Because, when they train and exercise, athletes aren’t just reshaping their muscles. It’s true that an athlete’s muscles may become longer,

  stronger and more efficient than those of the average person (we’ll see more about how this happens later on). But, just as importantly, athletes also reshape their

  tendons, fascia – even their bones – to adjust to new, powerful and sporty movements.




  So it’s not that top athletes have more muscles than everyday people – they have the same number of muscles as everybody else. It’s what’s inside them

  – and all around them – that’s different.




  OK . . . so how different can they get?




  Let’s find out . . .
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  Could the world’s fastest sprinter beat a cheetah?




  Not a chance. A cheetah can hit around 70mph (112km/h), which makes them more than twice as speedy as the world’s fastest

  human sprinters, who have yet to top 28mph (45km/h). Even your pet cat could beat that.




  What?! My cat could outrun an Olympic sprinter?! No way!




  Yep. I’m afraid so. The average moggy can easily hit 30 mph (48km/h) at a full sprint. This makes them a little faster than 100m-sprint world-record holder Usain

  Bolt, whose fastest speed in his record-breaking 2009 race was just under 27.8mph (45km/h).




  Bigger cats, like lions and leopards, can sprint at over 50 mph (80km/h), and would leave all human sprinters in the dust. As for racing a cheetah – forget about it. In 2009, Usain

  Bolt made history by running the 100m sprint in just 9.58 seconds. In theory, a cheetah could do it in less than four seconds.
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  In tests, even lazy cheetahs, coaxed into chasing stuffed toys (dragged from cars by curious scientists), have run 100m in under 6.5 seconds.




  By the time Usain Bolt hit the finish line, the cheetah would already be sitting there, licking its paws.
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  Are cats especially fast sprinters, then?




  Cats are fast, but not uniquely so. As a matter of fact, though, plenty of mammals can outrun us over short distances, including warthogs (30mph), grizzly

  bears (30mph) and giraffes (32mph). Which just goes to show . . .




  . . . that you should never try to outrun a grizzly bear?




  Well, yes. But, also, humans aren’t really built for sprinting. We’re very good at long-distance running (more about that later). And some of us are

  much faster than others. But, compared to other mammals, we have a pretty feeble top speed.




  Why is that?




  It’s partly to do with how our muscles are built, or, more specifically, the type and number of muscle fibres within them.




  There are three types of muscle in the human body – skeletal muscle (which covers and surrounds the skeleton), smooth muscle (which covers and lines the internal organs) and cardiac muscle (found only in the heart). We’re really only interested in skeletal muscle, here, since this is the one that gives us our strength,

  speed and agility in sports.




  

    

      

        

          

            Sprinting




            How to play




            An athletic sport in which runners compete head-to-head, trying to cover short distances in the shortest time possible. The most famous and popular sprint race is the

            100m sprint, but others include the shorter 60m dash and the longer 200m and 400m races.




            Players




            One – sprinters compete individually against up to nine rival athletes in their own track lanes.




            Equipment




            Shoes – lightweight leather/plastic running shoes moulded to the athlete’s foot, with metal spikes in the bottom to grip the running track.




            Rules




            Each runner is assigned his/her own lane, in which they must stay throughout the race, and begins the race in a crouch – both feet placed on special,

            track-mounted starting blocks. At the starter’s signal, the race is on. The winner is the first to cross the finish line.


          


        


      


    


  




  Muscle fibres are tiny, fleshy threads that are bundled together to create whole muscles like the biceps or triceps. Now here’s the tricky bit. There are two kinds of

  skeletal muscle fibre: type I (or slow-twitch) and type II (fast-twitch).




  Type I muscle fibres need oxygen to generate energy and turn it into movement. They can take a lot of strain, and as long as they’re well supplied with oxygen and sugar they

  take a long time to tire.




  Type II fibres do not need oxygen to create energy. They have their own fuel stores, which they start burning immediately to generate quick, powerful bursts of strength

  and speed.




  So which one do you think you find more of in sprinters?




  Err . . . the second one?




  Right. Most human muscles contain both types of fibres. The amount of fast-twitch fibres in muscles varies. But, in Olympic sprinters, up to 80% of the leg and hip

  muscles consist of type II (fast-twitch) fibres. This is part of what makes Usain Bolt way faster than average. Elite sprinters train to increase the amount of fast-twitch fibres in their

  muscles.




  So they can be more like cheetahs?




  Something like that, yes.




  So how much fast-twitch muscle does a cheetah have?




  Good question. In a cheetah, it’s more like 82% fast-twitch muscle. This may not seem like that much more. But combined with the cheetah’s longer,

  four-legged stride (and some other neat tricks it has for sprinting) this makes the cheetah, in turn, more than twice as fast as Usain Bolt.




  Do you think, one day, a human sprinter will come along who can outrun a cheetah?




  It seems unlikely. Experts reckon that even with as much fast-twitch muscle as possible, human beings are incapable of reaching more than 30 to 35mph. With the right diet

  and training, you can alter your muscle structure, increase your running speed by 50% or more and maybe even become an Olympic champion. But, no matter what-a you eat-a . . .




  . . . you won’t-a beat a cheetah?




  Exactly.




  I’m going to write that on my running vest.




  

    

       




      Animals that Can Out-sprint Humans


    




    

      

        

          

            

              

                

                  

                    

                      	

                        Top Speed (mph)


                      



                      	

                        Animal


                      

                    




                    

                      	

                        27.8


                      



                      	

                        human (Usain Bolt)


                      

                    




                    

                      	

                        30


                      



                      	

                        warthog, grizzly bear, kangaroo, domestic cat


                      

                    




                    

                      	

                        32


                      



                      	

                        reindeer, giraffe


                      

                    




                    

                      	

                        35


                      



                      	

                        rabbit, jackal


                      

                    




                    

                      	

                        40


                      



                      	

                        greyhound, zebra, ostrich, hyena


                      

                    




                    

                      	

                        50


                      



                      	

                        lion, wildebeest


                      

                    




                    

                      	

                        70


                      



                      	

                        cheetah


                      

                    


                  

                




                 


              


            


          


        


      


    


  




  Why do hurdlers do the splits when they jump?




  Unlike long jumpers, hurdlers try not to spend too much time in the air. Their split-legged leaps allow them to clear hurdles quickly and, quite literally, hit the ground

  running when they land.




  How does jumping with one foot forward help with all that?




  What do you mean?




  Why don’t they just, you know, do a super-long jump over each hurdle – throwing both feet forward, like a long-jumper?




  OK, how would that help?




  Well, they’d cover more distance with each jump, so they wouldn’t have to run so much in between.




  Let’s think about that for a minute. In a standard 110m hurdles race, the runners have to cover the distance as quickly as possible, clearing ten hip-height hurdles along

  the way. Agreed?




  Agreed.




  Now which do you think takes more effort – leaping a 1.2m hurdle, or running a few metres along the flat track?




  Dunno.




  Let me put it this way. Which would you rather do: run once round an athletics track, or work your way round the same track in a series of non-stop

  hip-height leaps, one right after another?




  Yikes. I’d rather run. I don’t know if I’d even make it once round the track doing non-stop jumps like that.




  Me neither.




  So leaping takes more effort than running?




  Right. To leap over a high hurdle, you have to generate a pretty large amount of force with your jumping leg, just to overcome the effects of gravity pulling down on your body.

  And the heavier you are the harder you have to contract your leg muscles to achieve lift-off.




  Running, by comparison, is easy. Sprinting also requires powerful contractions of your thigh and calf muscles, one leg right after the other. But it takes less force to shift your weight one

  metre horizontally along the track than it does to shift it one metre vertically, or straight up. It’s like the difference between driving a car (horizontal movement) and

  launching a rocket (vertical movement).




  OK – that makes sense, I s’pose.




  This is one reason why hurdlers spend more time running than leaping. Tough as it is, sprinting takes less energy.




  Now, what if I asked you to race a friend round the same track, only you’re allowed to run the whole way, while your friend has to do the non-stop, bounding leaps we talked

  about before. Who do you think would cross the finish line first?




  

    

      

        

          

            Hurdling




            How to play




            An athletic sport in which runners compete head-to-head, trying to cover a short or middle distance as quickly as possible – leaping over ten hip-height

            obstacles as they go. The event combines sprinting and leaping, requiring agility and timing as well as speed. Hurdles races are run over short (100m for women, 110m for men) and middle

            (400m) distances.




            Players




            One – hurdlers compete individually, against up to nine rival athletes in their own track lanes.




            Equipment




            Shoes – leather/plastic running shoes with spikes, like those used in sprinting.




            Hurdles – gate-like obstacles consisting of a wooden crossbar mounted on a 1.2m-high metal stand. 400m races feature low hurdles, measuring 0.7m

            high for women, and 0.9m for men. 100m and 110m races feature high hurdles – 0.84m high for women, 1m high for men.




            Rules




            As in sprinting, each runner is assigned his/her own lane, in which they must stay throughout the race, and begins the race on starting blocks. At the starter’s

            signal, the race is on. All ten hurdles must be cleared. There is no penalty for knocking them over, but this obviously slows the runners down, so they try not to do so. The winner is the

            first to cross the finish line.


          


        


      


    


  




  Wait – is my friend a kangaroo?




  Err . . . no. Your friend is human. Like you.




  Oh. OK. In that case, it’s just stupid. I would win easily, because it wouldn’t be a fair race.




  Why not?




  Because running is much faster than – ohhhhhhhh, now I get it . . .




  Exactly. The runner would cover the same ground much faster than the jumper. That’s because the more time you spend in the air, the less time you can spend

  accelerating.




  Runners accelerate (or speed up) a little bit every time a foot pushes off the ground. But, the second the foot leaves the ground and stops pushing, drag – caused by air

  resistance – starts to slow the runner down in mid-air.




  Sprinters maintain top speed by taking lots of short, rapid strides, spending as little time ‘in the air’ as possible, to avoid losing speed. Hurdlers try their best to do the same.

  They do so by (a) jumping just high enough to clear each hurdle, (b) spending as little time as possible in the air and (c) resuming their sprint as soon as possible after

  landing. The split-legged, one-foot-forward leap of the hurdler helps them to do all three of these things. That’s why they do it.




  In fact, top hurdlers spend almost as much time perfecting their leaping technique as they do exercising and running. Like sprinters, hurdlers train hard to build lots of fast-twitch muscle

  fibre in their leg muscles. But they also stretch the muscles and tendons of their legs to make them more flexible, and do special plyometric exercises to

  build explosive power for leaping.




  We’ll learn more about this type of exercise later. But if you want to give this a go right now – and add rocket-like leaping power to your legs – then follow the instructions

  below.




  

    

      

        

          

            Give it a go!




            Exercise: jump squat




            Type: plyometric




            Goal: leg strength, explosive power for leaping and jumping




            Start standing, both feet flat on the ground, hip-width apart. Place your hands either side of your head, palms facing forward, fingers to temples. Keeping your back

            straight, quickly squat down, lowering your hips to your heels immediately. Push back up, straightening both legs and launching yourself off the ground in a standing position. Land toes

            first, and repeat.




            Try to do as many as you can in one minute. Here’s what you should aim for:




            

              

                

                  

                    

                        

                          

                            

                              	

                                up to 10/min


                              



                              	

                                beginner


                              

                            




                            

                              	

                                10–20/min


                              



                              	

                                intermediate


                              

                            




                            

                              	

                                20–30/min


                              



                              	

                                athlete


                              

                            




                            

                              	

                                30–50/min


                              



                              	

                                champion


                              

                            


                          

                        


                    


                  


                


              


            


          


        


      


    


  




  

    

      

        

          

            Relay Racing




            How to play




            An athletic sport in which groups of four runners take turns running parts of the same race, passing a metal baton between them as they go. The winning team is the one

            whose final runner passes the finish line first, with the baton still in hand. Relays are run over a range of distances from short (4 x 100m, 4 x 200m) to middle (4 x 400m, 4 x800m, 4 x

            1,600m).




            Players




            Teams of four runners compete against each other. All relay events are run in four parts or ‘legs’, with one team member taking each leg.




            Equipment




            Shoes – leather/plastic running shoes with spikes, like those used in sprinting.




            Baton – a simple 30cm aluminium tube. Smooth and lightweight, this is easily dropped by sweaty hands, so runners must take care during handovers.




            Rules




            Each team is assigned their own lane, and the four runners on each team are staggered at equal distances round the track. The first runner of each team holds the

            baton, and at the starter’s signal sets off from the starting line. At each changeover (or hand-off ) point, the runners have a distance of 20m to exchange the baton. The receiver

            sets off when he sees his teammate behind him, and extends a hand behind himself in mid-run, into which his teammate places the baton. The final runner for each team is called the anchor.

            The winning team is the one whose anchor crosses the finish line – baton in hand – first.


          


        


      


    


  




  







  [image: ]




  What’s the highest, and furthest, a human has ever jumped?




  As of 2012, the highest an athlete has ever jumped in a sporting competition is 2.45m. The longest jump, a record dating way back to 1991, is

  8.95m.




  Under 2.5m? Is that it? That doesn’t seem so high.




  Why do you say that?




  Well, since most high jumpers are over six feet tall, about two metres, anyway, that means they only have to jump half a metre, doesn’t it?




  If all they had to do was touch the bar with their heads, then yes. But in a high-jump event, you have to get your whole body over the bar – head, hips,

  feet, the lot. Imagine a brick wall, the top of which is at least a metre higher than your own head. Now imagine trying to jump right over it, in one go, without grabbing (or even touching)

  the top.
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