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INTRODUCTION


Why it’s important to ask ‘why?’


AS MR SEAGULL the school maths teacher, I’m used to questions of a numerical nature being fired in my direction. And usually, I’m confident about being able to provide the answers.


However, if a student were to ask me something outside of my comfort zone, such as ‘how do you design an alien?’, or ‘how can you measure the speed of light using a chocolate bar and a microwave?’, or ‘does wearing glasses actually make you cleverer?’, I’d come a bit unstuck. I’m delighted that I now have this book I can refer my students to for … ahem … further reading.


As a child, what defined me rather than any innate intelligence was curiosity (no, I’m not referring to the 2012 NASA Mars rover called Curiosity, but my eager desire to learn about things). Curiosity might be responsible for killing the cat, but not a (Bobby) Seagull it appears.


Every Saturday, my Dad would take me and my brothers to our local library in East Ham, London. There was no objective apart from feeding our appetite to understand the world. Sprawled on the floor, I would sit there for hours with my brothers, devouring information on everything from the engineering marvels of the world to the wonders of how medicine works on our bodies. 


Having an interest in science means that you’re the kind of person who asks ‘why?’. At one stage during my school days, my friends would call me ‘why, Bobby, why’ as a nickname, because I always wanted to understand more. If we saw a David Attenborough nature documentary on TV, I might ask a question like ‘can that elephant jump?’, or ‘where are all the green mammals?’, or ‘why do tigers have stripes, not spots?’. I didn’t always get an answer, but I kept asking questions. 


So this is exactly the sort of book that childhood Bobby would have loved! If I had a Back to the Future-style DeLorean time machine, I would set the flux capacitor to the 1990s and put my foot on the accelerator to 88 mph so that I could give this book to mini Bobby (it would be totally worth the risk of causing a time paradox by meeting my younger self!).


When I’m teaching, I sometimes put key words or difficult bits on the whiteboard for my students to write down. Make sure you get your exercise book open for this. 


The Science Council defines science as ‘the pursuit and application of knowledge and understanding of the natural and social world following a systematic methodology based on evidence’. Got that? It sounds very posh, but all it’s really saying is that science is about getting as close to the real, objective truth as possible. 


As a self-confessed number nut, I’m particularly excited that this book is called Why Do Boys have Nipples? And 73 Other Weird Questions that Only Science Can Answer. Why? Because 73 is a prime number (yes, you remember, a prime is a number that can only be divided by 1 and itself). And, like atoms in chemistry, prime numbers are the building blocks of mathematics.


But it gets even better. According to Sheldon from the TV show The Big Bang Theory, 73 is ‘the best number’. This is because it is the twenty-first prime number. Its mirror, 37, is the twelfth, and its mirror, 21, is the product of multiplying 7 and 3. (Keeping up?) In binary, 73 is 1001001, which makes it a palindrome – a number that reads the same forwards and backwards. (See, maths can be fun!)


As a school teacher, I always tell my students what to expect in a lesson and it’ll be no different for this book. Expect to be bamboozled by questions about the body and animals. Feast and be merry on the topics of food and drink. Look up to the stars for answers about earth and space. Best of all, perhaps, find out what grossology is! And if you still haven’t exhausted your curiosity by then, get your hands dirty (but not too dirty!) by trying out some of the crazy experiments suggested here.


So enjoy tucking into this weird but wonderful book where science provides the answers to all those things you were wondering about, but were too shy to ask!


Bobby Seagull, 2019


About this book


THE WORLD IS full of baffling questions – and New Scientist is there to answer them. For over 20 years, readers have been submitting their everyday enigmas to the magazine’s ‘Last Word’ column – with other readers writing in to answer them. All the questions in this book were originally asked there.


You can join in the fun too! Go to www.newscientist.com/lastword/ to see the most recent questions and answers, and email your own questions (and answers!) to lastword@newscientist.com. Or read the page ‘Almost The Last Word’ at the back of the weekly magazine. Who knows, maybe your question or answer will one day feature in a book like this … 
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LIFE IS COMPLICATED, which means there’s a lot going on in that brain and body of yours. In fact, your brain is in charge of most what you do, see, think and feel! Not bad for something that looks like a big wrinkly sponge. But it’s not infallible – find out how you can trick your brain here. 


Have you ever wondered if wearing glasses can actually make you smarter? And why adults don’t enjoy dizziness like children do? Are children’s brains different to adults’ brains, or are they just boring?


This chapter answers all these questions and more: why we pull funny faces when eating sour sweets, why a Pope drank the blood of three boys (hint: he wasn’t a vampire), and why do boys have nipples?


Why don’t adults enjoy dizziness like children do? Are they just boring or does something change in us as we age?


Love rollercoasters? Being spun around? Hanging upside-down? Feeling dizzy is pretty fun.


Kids obviously enjoy the feeling of dizziness – just look at how roundabouts in parks and playgrounds are packed. Children need stimulation to develop a healthy balance system, which is necessary to crawl, walk and keep our bodies upright, even on a rocking boat.


But what is our balance system?


Our balance system is controlled by three senses cooperating in complex harmony. 


The first is our vestibular system – which is found in our inner ear. That informs us about the position of our head. 


Our eyes are the second part. They tell us how our body is located in relation to the external world – so if we’re standing still, jumping up and down or hanging upside-down. 


The third are our proprioceptors and these are receptors in our muscles and joints that help us to figure out how our body is positioned in space (which is particularly helpful if we cannot see). 


The thing is, all these elements mature at different rates.


The vestibular system is fully operational by the time we’re six months old. Proprioceptors – the bits in our muscles and joints – need three or four years more. Surprisingly, the visual element takes the longest and isn’t complete until we are about 16 years old!


The feeling of dizziness that happens when grown-ups spin around on a rollercoaster is similar to when you feel sick on long car journeys. We call this motion sickness. The reason this happens is that our brain is receiving conflicting information from the three different senses. 


When our body is spinning on a merry-go-round or a rollercoaster, our vestibular system and proprioceptors can feel it, but our eyes can’t work out what’s going on because they can’t see the horizon. Our brain is desperately trying to put a picture together, but because the main sense that we use for this is sight, it assumes that the other senses are hallucinating. 


So what does our brain think? 


Our brain assumes that we’ve been poisoned, and so it tries to get rid of the poison by making us throw up.
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HOW TO TRICK YOUR SENSE OF TOUCH


What do I need?




	three bowls large enough to put your hands in


	a decent depth of hand-hot water, tepid water and cold water chilled in the fridge


	your hands





What do I do? 


Place one hand in the cold water and the other in the hot water at the same time. Hold them there for 90 seconds. Then place both at the same time into the bowl of tepid water.


What will I feel? 


When your hands are in the different bowls of water, one feels cold, the other hot. Hardly surprising. But, when you place them in the tepid water they still feel different, even though they are both now in water of the same temperature. The hand that was originally in the hot water now feels cold, but the hand that was originally in the cold water feels warm. Weird, right? After both have been in the tepid water for a while they will both feel the same.


What’s going on? 


Human senses are relative, which means that they only measure the differences between things that we see, smell, taste, hear and touch. So, your cold hand feels that the tepid water is warmer and your hot hand feels the tepid water as colder. Your senses do not make absolute judgements on what is around them, only the relative differences of their environments.


But isn’t this a bit unhelpful? 


While this may lead to a few weird moments, it actually is helpful because it means we can focus on what is important and what is changing in the environment around us. It also means we can ignore things that are the same as they’ve always been. 


This process has a fancy name: it’s called adaptation. 


Adaptation isn’t just about touch. It affects all our senses and helps to prevent them suffering from sensory overload. Without it we would find the world exhausting because we’d literally be sensing everything all the time.


Adaptation is the reason we get used to smells and stop noticing them, or why our eyes become used to brightness or dark after we have been exposed to them for a little while. People who work in smelly places, such as refuse collecting or in fish-processing plants, are aware of the odour when they first arrive at work, but after a few minutes the impact is reduced as their sense of smell adapts to their surroundings. People who work in noisy environments are able to filter out the constant background noise – so you can tell that to your teacher next time he or she complains about the classroom being too noisy.


Does wearing glasses actually make you cleverer?


If you are a glasses-wearer, you might think you’re going to develop phenomenal brainpower (reading this book will definitely help!). But surely that isn’t really true … 


Some very clever spectacle-wearers decided to find out. In an experiment in 1971, Michael Argyle and R. McHenry of the Institute of Experimental Psychology, Oxford, confirmed the fact that many believed that people who wear glasses are more intelligent than non-wearers.


How did they test it?


The two researchers made videotapes of performers both wearing and not wearing glasses. They presented them to the audience either as a static 15-second picture or as a video clip in which performers talked on a basic, non-intellectual topic – how they were going to spend their holidays – for five minutes. 


Then the judges asked lots of questions about the spectacle-wearers. One of them was about IQ. They found out that the judges thought the people wearing glasses had an IQ that was 12 points higher, on average, than the non-wearers – which is a big difference. 


So does it mean that people with glasses really are smarter?


Well, no. This IQ ‘difference’ only existed when the viewers looked at people wearing glasses in static photographs. Once the people wearing glasses opened their mouths and spoke in the videos, the magical effects disappeared. Wearing glasses doesn’t make you smarter.
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Why do we pull a funny face when we eat sour or bitter food?


I’m sure you avoid eating anything that will make you grimace. And so you should – your body wants you to. 


Your body has lots of ways of reacting to nasty things like pungency and acidity. Sometimes these reactions will resemble involuntary defences, like you’re being physically attacked by your nasty food! These reactions are similar in the animal kingdom, which means they are almost certainly primitive in origin (which means that our cave-dwelling ancestors did the exact same thing!).


If you ended up with a mouthful of a salty, bitter, acidic or otherwise vile and dangerous chemical (such as your own poo, for example) the natural reaction would be drawing down the corners of the mouth or gagging in preparation to vomit; salivating to clear your mouth and dilute harmful substances and puckering your lips to avoid letting anything more in. If those nasty chemicals were thrown at you, you’d close your eyes and throw your arms across your face.


But hopefully that will never happen, so what about less dangerous but still quite unpleasant things?


Foods like pickles or mustard make us grimace and shudder. Perhaps the reason these different levels of reaction have survived is because it warns other people about the unpleasantness of eating a particular food. It says: ‘Bad stuff! Beware!’ 
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Our cave-dwelling ancestors wouldn’t have reacted with just a grimace when eating a hot chilli, they would gag and try to get it out of their mouth. The less vigorous signals of disgust evolved more recently than the primitive reactions, but they serve the same functions: warning of danger or nastiness.


When I’m in a car or on a train, why do things that were closer to us move faster than those further away?


You can try this one out when you’re on the train or in a car on the motorway. 


First, you’ll see that objects further away look smaller. You can use your hands to show this: if you hold one hand close to your face and the other at arm’s length, the one at arm’s length will appear small, even though they are (probably) the same size.


Second, you’ll notice that it takes more objects to fill the same amount of visual space if those objects are further away. For example, if the hand further away is half the apparent width of the one closer, it takes two hands to fill the same width. 


Still with us?


Finally, think about something moving, such as your index finger traced slowly from one side of your palm to the other. If it moved at the same speed when it was further away, it travelled the same actual distance (a palm’s width), but seemed to have travelled only half as far. So it would take twice as long for it to look like it had travelled the same distance. Distant things are not actually moving slower, they just look as if they are.


But sometimes it looks like things that are definitely still – like trees and houses – are moving. Why is that? Again you can test it for yourself.


Move your hand in front of your face. It’s moving – no surprise there. Then hold your hand still but move your head from side to side. It still looks like it’s moving, right?


Now for the science bit.


The answer is that the type of optical system that is used by our eyes causes us to see a particular object as ‘smaller’ the further away it is. This is called foreshortening.


Our field of vision is shaped like a cone, with the small end at our eye and the big end at the very limit of what you can see. Imagine standing at one end of a football pitch and looking towards the other end. Keep looking straight. At your end, you can only see the part of the pitch that is right in front of you. But you can see the whole width of the pitch at the other end. Now imagine your sister running from the left side of what you can see to the right side. If she is just in front of you it will take her just a few seconds to pass all the way across your field of vision. She is just covering a few metres, after all. But if she is at the other end of the pitch it will take her a lot longer to travel across the whole field of your vision – she’ll have to cross the whole width of the pitch. So, she will seem to be going much slower because it takes her longer to cross what your eye can see. 
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How do traditional Inuit avoid scurvy?


Scurvy is a disease that is often associated with sailors – or pirates! – who couldn’t get fresh fruit or meat to eat for long periods when they were at sea. You get scurvy when you don’t eat enough foods containing vitamin C (which is found in foods like oranges, limes, berries and broccoli). 


It’s really nasty. People who have scurvy get spots on their skin, their teeth may loosen and fall out and they may bleed from the mouth, nose and gums. A person with scurvy will look pale and feel sad and they will not be able to move easily, because their joints hurt.


Humans – along with other primates, guinea pigs and fruit bats – cannot produce their own vitamin C and so need to get at least 10 milligrams per day from their diet to stay healthy. It can take several weeks or months before the body shows signs of scurvy. It starts with bleeding gums and, if left untreated, progresses to death.


So how do Inuit people, who live in freezing cold Arctic regions, make sure they get their orange juice?


The Inuit get all the vitamin C they need from their diet by eating raw meat. Muktuk – a mixture of frozen whale skin and blubber – is the richest source: 100 grams of muktuk yields 36 milligrams of vitamin C. This means that, weight-for-weight, it is as good as orange juice. 
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