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Introduction



When people learn that I taught maths for 36 years, they often reply, usually rather proudly, ‘Oh, I hated maths when I was at school,’ as if by implication, they loved and were brilliant at every other subject. I have never heard anyone admit that they hated English.


When I taught, I was determined that, whatever their ability, my pupils would come to my classroom and enjoy their maths and so become confident with it. I wanted to show them that figures can be fun and that algebra, geometry and trigonometry were for all of them, not just mysterious subjects for those with soaring IQs.


Whenever possible, I also took a few minutes to tell an anecdote about the famous mathematicians who contributed to the particular maths topic my pupils were studying. These famous mathematicians, of course, achieved so much more than school maths, and their discoveries are far beyond the comprehension of almost everyone. Their published work is the longest, densest, most esoteric material imaginable and only another mathematical genius could get excited about it. But I thought it was important for my pupils to be aware of the human side of these brilliant people. I tried to tell them that we are where we are now, intellectually speaking, because they were there then.
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We live on the mental capital accumulated by all of them. Or, as Sir Isaac Newton so eloquently put it, ‘If I have been able to see further, it was only because I stood on the shoulders of giants.’


In the following pages, are many of my five-minute mathematical stories, some quirky calculations and also anecdotes from the classroom. I was always aware that I was not only teaching maths, I was also teaching teenagers who had to be encouraged, cajoled and sometimes entertained. I tried to convince them that there was more to the subject than the daily grind of simultaneous equations and factorization of quadratic expressions.


I hope that my little book will persuade a few readers to give maths another chance and perhaps some may even be converted to this most unjustly maligned of all school subjects.





CHAPTER 1



Euclid of Alexandria


(ABOUT 325 – 265 BC)


Almost nothing is known about the Greek mathematician Euclid, except that he must have spent most of his adult life writing The Elements, a great 13-volume work on geometry. It is the earliest known text on the subject and was still being taught to reluctant schoolchildren over 2,000 years after it was written.


Back in around 290 BC Ptolemy Soter, close companion to Alexander the Great, and the first king of Egypt asked Euclid to teach him some geometry. Like many who came after him, the king found the subject very difficult and asked Euclid if perhaps there was an easier way. Euclid replied, ‘There are two kinds of roads, Your Majesty, roads for the common people to walk upon and roads reserved for the king only. In geometry there is no royal road.’


My pupils were lucky enough to be spared Euclidean geometry, which I had to learn at school and which many hapless youngsters continued to struggle with for quite a few years after that. Just so you know, Euclidean geometry is all to do with geometric propositions that have to be proved formally under four headings, Given, Required, Construction, Proof. For some reason best known to the teacher, a formidable lady widely rumoured to have webbed feet, we always had to write QED at the end. Certainly we would never have dared to ask. We learned later in the Latin class that it was an abbreviation for quod erat demonstrandum which means ‘what was to be proved’. That didn’t help much as none of us understood what, if anything, we had proved, and anyway, if Euclid had proved this terrible stuff all those years ago, why did we have to keep doing it? But we dutifully peppered our jotters with lots of QEDs and Miss Drake appeared to be satisfied with that.


She often used phrases like, ‘Hence calculate the length of the line AB.’ At age twelve, I was unfamiliar with the word ‘hence’, I was, however, only slightly puzzled and quite prepared to accept the fact that hens were better at Euclidean geometry than human beings.
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In order to pass exams, my classmates and I tried to learn these mysterious propositions by heart. This worked as long as the triangle was the original ΔABC. If the cunning examiner changed it to ΔPQR, we were well and truly stumped.
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Nowadays, when teachers want to convince the class that the angles of a triangle add up to 180°, they don’t resort to the mumbo-jumbo of Euclidean geometry. Each pupil is issued with a piece of scrap paper on which they draw a large triangle. They cut it out, mark the angles, A, B and C, then tear off the corners which they fit together in jigsaw puzzle fashion. Hey presto! The three angles always join up to make a straight line or 180°.





CHAPTER 2



Archimedes


(287 – 212 BC)


When calculating the surface area and volume of spheres, cylinders, pyramids and cones, we use formulae that were discovered by Archimedes, the Greek mathematician, over 2,000 years ago.


In the seventeenth century Newton said he was able to see ahead clearly because he was standing on the shoulders of giants. But Archimedes had to do it all on his own because there were no shoulders for him to stand on, except, perhaps, for Euclid’s and his elementary geometry. But this brilliant, imaginative, original genius was not merely interested in simple geometric solids for school children.


Hiero II, the tyrant ruler of Syracuse, had given some gold to a smith to make into a crown but when it was finished, he suspected that the crown had been alloyed with other metals. He asked Archimedes to test it but the great man did not know how to do this.


A day or two later, Archimedes was in the bath house. His slave filled the tub right to the top, and when Archimedes lowered himself into the water, the rose-scented suds spilled over the edge and on to the marble tiled floor. Instead of shouting for the slave to fetch a bucket and mop, Archimedes just lay there and did some serious thinking. And what he came up with was the well-known Principle of Archimedes, which states that the apparent loss in weight of a body immersed in a liquid equals the weight of the displaced liquid.


He was so excited with his discovery that he wanted to tell everyone immediately. Forgetting about his clothes, he leapt from the bath and ran stark naked through the streets shouting ‘Eureka! Eureka!’ The citizens of Syracuse were very curious about what exactly their eccentric pet mathematician had found.


Back home, he now knew exactly how to determine the purity of gold. A given weight of an inferior metal is bulkier than the same weight of gold and would displace more water.


He tested the crown and it was found not to be 100 per cent gold.


History doesn’t reveal what punishment the cruel Hiero devised for the cheating goldsmith, although my pupils were never short of ideas.


Archimedes didn’t just sit at his desk (or in his bath) thinking about abstract ideas. He was also interested in practical problems and was a clever engineer. For example, he invented the Archimedes Screw as a method of irrigating the parched fields and vineyards of sunny Sicily. And I’m sure Archimedes would be delighted to learn that over 2,000 years later, his ingenious and useful invention is still used today in places like sewage plants.
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He was still an active man when he was 75. Rome was hellbent on making Sicily part of the mighty Roman Empire and to help his adopted country fight back against the enemy fleet, he invented superbly effective weapons of war. The enemy ships were bombarded with huge boulders and balls of fire projected by enormous catapults, and grappling cranes turned over the vessels in the water and sank them.


Although he had invented the weapons, Archimedes was not there in the thick of the battle. He was engrossed in a new geometry problem when a Roman soldier came looking for him, entered his house and killed him with his sword.





CHAPTER 3



BODMAS


If you have ever seen a teenager who is not surgically attached to a mobile phone, you must be living in Outer Mongolia.


In the maths classroom, they are equally addicted to their calculators. They have more faith in these little machines than they have in their own brains.


Take for example, [image: Illustration]


Do a quick bit of cancelling and you get 1.5 in three seconds. But there will be mutterings of disagreement. ‘My calculator says the answer is 13.5.’ This is because they have keyed in 9 × 7 ÷14 × 3. If they have only a simple calculator, they should divide the top line answer by the bottom line answer. Common sense will tell them that 63 ÷ 42 could not be 13.5.
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