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The Today puzzle arose naturally out of its audience. As the Queen once put it: ‘At heart, we have always been a nation of problem solvers.’ The Today audience includes many professors and, it turns out, some brilliant mathematicians. The puzzles are fiendishly hard and are often greeted by gales of laughter from the presenters. John Humphrys valiantly and wildly guesses the number 11 as an answer and twice he has turned out to be right. Meanwhile, maths teachers across the country are quietly working out the answers. Lucy Kellaway, the FT columnist who left to become a maths teacher, says the Today puzzle is the first thing she presents to her class. Scientists, tech leaders and business people are delighted about their daily victory over the arts graduates at the BBC.


We have pitched the puzzle at top French and British mathematicians, and at British and Chinese maths teachers, as a national contest. We have brought in children to solve it. One of the country’s top GCSE students cracked it within minutes. The puzzles are hard but often playful, making them even more tantalising. A favourite one was this (see puzzle 235): Sarah Montague and John Humphrys go for pizza. When the pizzas arrive, the circumference of Sarah’s pizza is 61cm while that of John’s is only 60cm. John orders a second, customised mini-pizza to make up exactly the difference in pizza size. What is its circumference, in centimetres?


The Today puzzle has become a national endeavour and a BBC institution. It has appeared on Radio 4’s Dead Ringers programme and been used lightheartedly by politicians to frame conundrums. If you can do the puzzle, you are among the smartest, and we on the Today team salute you.


Sarah Sands, editor of the Today programme
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‘The first thing you have to understand is that a puzzle is not a quiz.’ This was Marcus du Sautoy’s first thought when I asked his advice about the idea of a daily puzzle slot on Today in June last year. ‘You’re not testing people’s knowledge. It isn’t about whether they can name the 21st President or remember the date of the Battle of Austerlitz. They’ve got Google (other search engines are available) for that. A puzzle should be something someone can work out for themselves from the clues in the question.’


And Marcus du Sautoy should know. As well as holding down a day job as the Simonyi Professor for the Public Understanding of Science at Oxford University, he’s also a prolific writer, broadcaster and inveterate puzzler. If, like me, you have had to come to terms with the look of confusion and disappointment on your daughter’s face as you struggle to crack the codes at the heart of Lauren Child’s novels about the adventures of teen spy genius Ruby Redfort, well, you have Marcus to blame for that.


The second idea we had about the Today puzzles was that they shouldn’t exclude all those with only the vaguest recollection of the maths they learned at school. This is the rule we have broken most often and you won’t get far in chapter 4 without some basic algebra, a little geometry and Pythagoras’ theorem. At some level all puzzles are mathematical, in the sense that they require you to work something out, but we’ve tried to limit that to the basics: arithmetic, multiplication and division, plus a bit of logical thought and a flair for problem solving – the kind of skills a young naval cadet might need to get a field gun over a moat at the Edinburgh Tattoo using only a cartwheel, three wooden poles and a piece of string.


We also thought it was important that you should be able to take the puzzle with you, pondering it on the train or while out walking the dog, without having to constantly refer back to a complicated set of numbers or table of inputs. Not everyone has a pen to hand or access to the Internet at ten to seven in the morning – and certainly not in the shower. The format has also been constrained by the need to get the presenter to read the puzzle out on air. Most, but by no means all, the Today puzzles fit this model. I can only apologise to Sarah Montague for forcing her to read out Bobby Seagull’s Jane-Austen-inspired ‘next number’ puzzle in chapter 7.


The best puzzles should be, as the mathematician Alex Bellos maintains, poetry. As he says in Can You Solve My Problems?, ‘with elegance and brevity, they pique our interest, kindle our competitive spirit, test our ingenuity, and in some cases reveal universal truths’. I would only add that the best should conclude with a deeply satisfying eureka! moment. There can be only one answer, and you should know instinctively that you’ve got it right the moment the penny drops.


While we’re here, I would like to thank Lauren Harvey for her tireless efforts sourcing, collating and checking these puzzles, and Claudia Headon for turning them into something that can be both read out on air and uploaded to our website. I also want to thank all those who have contributed puzzles for the programme and kindly allowed us to reproduce them here. Without you none of this would have been possible.


Finally, the Today programme’s #PuzzleForToday is a bit of a work in progress. It has evolved over this first year, and will continue to do so. Look out for the introduction of more diagrams, graphs and tables as we upgrade our online capabilities. There’s even some talk of going global, with special features on puzzles from different countries and cultures. Quite what the World Service will have to say about that remains to be seen.


Oh, and if you’re still struggling with the 21st President of the United States and the date of the Battle of Austerlitz, the answers are: Chester A. Arthur and 2 December 1805…Napoleon won.


Tom Feilden, Science & Environment Editor on the Today programme





CHAPTER 1


COMMON-SENSE CONUNDRUMS


Time to get down to business.


The majority of the Today programme puzzles fall into this category. There’s a bit of maths but for the most part it’s about deductive reasoning, logical thought and problem solving.


Some tease, others – like Starving by Numbers or Exclusion Zone – are old-fashioned riddles; most tell a story you can immerse yourself in.


Grab a pencil and dive in.





1 STARVING BY NUMBERS


Late one night, famished, I bought a baker’s dozen of buns but when I stopped to eat, five had fallen out of my bag. I stared at the mysterious hole in the bag, no explanation came, only a classic riddle:


‘I’m more powerful than God; more evil than the devil. The poor have me; the rich need me. If you eat me, you will die.’


I looked up at the night sky for an answer. Distracted, I counted what I hoped were our planets. Slumping beneath a tree, I gorged on a form of hognut, a family pack just for me…and yet four numbers leap from my tale, to explain why I’m still hungry, tired and pale.


Paul Carden, Senior Lecturer in the Computer Science and Informatics Department, London South Bank University


2 My name is Amy Belou. I have changed my name by deed poll to protect my father. When I was an infant, my father was obsessed about my reciting the alphabet. I wanted to learn numbers, times-tables, but my dad wouldn’t let me practise. I resolved never to say a number out loud unless the letters of the words were in alphabetical order.


Many people have asked me my age over the years, but New Year’s Eve 2017 was the first day I could answer.


When was I born?


Paul Carden, Senior Lecturer in the Computer Science and Informatics Department, London South Bank University


3 EXCLUSION ZONE


Solve these clues:


• American rapper sounds like a sweet


• anti-Brexit voter


• a resident of Bucharest, for example


…and then cancel out all the common letters, for example, if h appears in each answer, remove all h’s.


Why does the solution exclude this puzzle’s author and this puzzle’s audience?


Paul Carden, Senior Lecturer in the Computer Science and Informatics Department, London South Bank University


4 What comes next?


two-faced god,
war god,
spring goddess,
?


Hywel Carver, author of Sodding Sums: The 10% of Maths You Actually Need


5 My friend claims he’s drunk 1,000 shots of rum in his life, 505 shots of vodka and 1 shot of gin.


How many shots of Metaxa has he drunk?


Hywel Carver, author of Sodding Sums: The 10% of Maths You Actually Need


6 Roger from Alpha station showed this puzzle to his friend Wilco, and after two days of head-scratching, Wilco finally solved it. He decided to tell the puzzle to his friends at Beta station, and radioed it over to them. They got the answer immediately. Can you?


Some letters of the alphabet are grouped below. Which group does Q belong in?


(AD)
(CJMORV)
(FT)
(IL)


Hywel Carver, author of Sodding Sums: The 10% of Maths You Actually Need


7 What comes next in this sequence, and why:


Y,


Y,


H,


L,


Y,


E,


Y,


T,


R,


R,


R,


?


Hywel Carver, author of Sodding Sums: The 10% of Maths You Actually Need


8 THE BATHROOM MIRROR


When Eric stands up straight in front of his vertical bathroom mirror and looks at his reflection, he is able to see down to his navel. If he steps back a few feet, is he able to see:


a) more of himself


b) the same amount


or c) less of himself?


Rob Eastaway, Director of the Maths Inspiration lecture shows


9 The population in the UK is split roughly 50–50 boys and girls. But on average who has more sisters, boys or girls?


Rob Eastaway, Director of the Maths Inspiration lecture shows


10 THE ANIMAL ENCYCLOPEDIA


I have an encyclopedia of animals on my bookshelf, which comes in two volumes. On the left is the Aardvark to Lynx volume, and next to it, on the right, is the volume for Mackerel to Zebra.


Each volume is 5cm thick. The covers are 2mm thick. I have bookmarked two pages, Aardvark and Zebra.


How far apart would you say the two bookmarks are, to the nearest centimetre?


Rob Eastaway, Director of the Maths Inspiration lecture shows


11 WHAT WAS BEHIND THE DOOR?


Yesterday I was in an office building. I walked into a room and in that room I saw a door, and on that door, some small capital letters were visible. They were CANT, then a gap, then EN. I could not see any other letters anywhere on the door. I was nowhere near the canteen. What was behind the door?


Rob Eastaway, Director of the Maths Inspiration lecture shows


12 AMERICAN QUIZ


What is surprising about the answers to these three cryptic crossword clues?


1. Gift contains name of US leader


2. Quiet inhabitant lives in the White House


3. Trump tried pens – got confused


Rob Eastaway, Director of the Maths Inspiration lecture shows


13 A fruit bowl contains one apple, two oranges and three bananas.


Teenage siblings Alice and Bob take it in turns removing fruit from the bowl; on their turn, they may remove one piece of fruit or two pieces of fruit of the same type. Whoever takes the last piece of fruit wins, and the other sibling must do the chores that evening.


If Alice goes first, what should she take on her first turn to force Bob to do the chores?


Daniel Griller, mathematics teacher, Olympiad problem composer and author of the puzzle book Elastic Numbers


14 In every square of a ten-by-ten grid of squares there sits a frog. Then, all at once, each frog jumps randomly to a neighbouring square (diagonal jumps are forbidden). This happens several more times. Multiple frogs are allowed in the same square, but they cannot jump off the grid.


After every frog has completed 100 jumps, what is the greatest possible number of empty squares?
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Daniel Griller, mathematics teacher, Olympiad problem composer and author of the puzzle book Elastic Numbers


15 Bertrand the Barn Owl bought three books for a total of £10.80. When he looked at his receipt, he noticed that one of the books cost three times another, and one of the books cost eight times another.


How much was the cheapest book?


Daniel Griller, mathematics teacher, Olympiad problem composer and author of the puzzle book Elastic Numbers


16 As punishment for cheating on yet another maths test, Dishonest Dave is forced to write out a list of 2,017 numbers.


The first two numbers are 20 and 17, and every number after these is the difference between the two previous numbers, so the first five numbers Dave must write are:


20,


17,


3,


14,


11.


What is the last number Dishonest Dave will write before his punishment is complete?


Daniel Griller, mathematics teacher, Olympiad problem composer and author of the puzzle book Elastic Numbers


17 George is about to begin a strange new diet. He will eat 60 blueberries over the course of several days. Each day after the first day he will eat one more blueberry than on the previous day.


If he makes the blueberries last for as many days as possible, how many will he eat on the final day of his diet?


Daniel Griller, mathematics teacher, Olympiad problem composer and author of the puzzle book Elastic Numbers


18 Alice and Bob are splitting a cake using the cut-cut-choose-choose method.


Alice cuts the cake into two pieces; then Bob cuts one of these pieces, so that there are three pieces in total.


Next, Alice chooses one piece to keep for herself, then Bob chooses a piece, and Alice takes the final piece.


Given that they each want as much cake as possible, what fraction of the original cake can Alice guarantee to take for herself?


Daniel Griller, mathematics teacher, Olympiad problem composer and author of the puzzle book Elastic Numbers


19 In the Footprints Cafe, each table has three legs, each chair has four legs and all the customers and the three members of staff have 2 legs each.


There are four chairs at each table. At a certain time, three-quarters of the chairs are occupied by customers and there are 206 legs altogether in the cafe.


How many chairs does the cafe have?


University of Cambridge’s NRICH project (nrich.maths.org), in collaboration with the UK Mathematics Trust


20 Two adults and two children wish to cross a river. They make a raft but it will carry only the weight of one adult or two children. What is the minimum number of times the raft must cross the river to get all four people to the other side?


NOTE: The raft may not cross the river without at least one person on board.


NRICH project (nrich.maths.org), University of Cambridge in collaboration with the UK Mathematics Trust


21 The Queen of Hearts has lost her tarts! She is sure that those knaves who have not eaten the tarts will tell her the truth and the guilty knaves will tell lies. When questioned, the five knaves declare:


Knave 1: ‘One of us ate them’


Knave 2: ‘Two of us ate them’


Knave 3: ‘Three of us ate them’


Knave 4: ‘Four of us ate them’


Knave 5: ‘Five of us ate them’


How many of the knaves were honest?


NRICH project (nrich.maths.org), University of Cambridge in collaboration with the UK Mathematics Trust


22 Albert Einstein is experimenting with two unusual clocks that both have 24-hour digital displays.


One clock runs at twice the normal speed.


The other clock goes backwards, but at the normal speed.


Both clocks show the correct time at 13:00.


At what time do the displays on the clocks next agree?


NRICH project (nrich.maths.org), University of Cambridge in collaboration with the UK Mathematics Trust


23 Becky has a 24-hour digital clock on a glass tabletop. When she looked at the clock at 13:08, she noticed that the reflection of the display in the tabletop looked exactly the same as the digital clock, whereas a minute earlier it hadn’t.


How many times in a 24-hour period will the digital display and its reflection appear exactly the same?
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NRICH project (nrich.maths.org), University of Cambridge in collaboration with the UK Mathematics Trust


24 One year, there were exactly four Tuesdays and exactly four Fridays in October.


On what day of the week did Halloween, 31 October, fall that year?


NRICH project (nrich.maths.org), University of Cambridge in collaboration with the UK Mathematics Trust


25 Kitty has nine vintage patchwork squares, each a different size. Their side lengths are:


1, 4, 7, 8, 9, 10, 14, 15 and 18 inches.


She joins them together, with no gaps and no overlaps, to form a rectangular quilt.


Can you find the dimensions of the finished quilt, and work out how Kitty fitted the squares together?


NRICH project (nrich.maths.org), University of Cambridge


26 Is it possible for a boat to visit every sea area in the Shipping Forecast once, and once only, on a single voyage?


Boats can’t sail across ‘corners’, so to go from Dogger to Fisher, the boat must sail through either Forties or German Bight.


School of Mathematics at the University of Manchester


27 You are queuing to get onto a busy train. As luck would have it, there are exactly the same number of seats as passengers, 220, and all but one of the passengers have seat reservations.


Unfortunately, the seat reservation system isn’t working. People will sit in their reserved seat if possible, but if their seat is occupied, rather than making a fuss, they will just pick another empty seat at random.


If you are last to board the train, what is the probability that your reserved seat will be available?


School of Mathematics at the University of Manchester


28 A bakery’s new signature ring doughnut is iced with several different colours, and each coloured region must share a part of its boundary (more than just a point) with regions of every other colour.


What is the maximum number of colours that can be used?


School of Mathematics at The University of Manchester


29 TROLL AGE PUZZLE


A troll’s age and his son’s age are the same with the digits reversed. A year ago the troll was twice as old as his son.


How old are the troll and his son?


Dr Steve Humble MBE, Head of Education, Newcastle University


30 MILLIONAIRE POCKET MONEY


If you were given pocket money of 1p the first week, then 2p the second week, 4p the third week, 8p the fourth week and so on, doubling up each week, how long would it be before you have saved £1 million?


Dr Steve Humble MBE, Head of Education, Newcastle University


31 WHAT IS IN THE BOX?


The teacher placed a box on his desk. He asked one of his students to take out five balls without looking into the box.


All five balls selected were blue.


‘There was a 50 per cent chance of that happening,’ said the teacher.


What is the smallest number of balls that could have been placed in the box for this to happen, and how many of them would have been blue?


Dr Steve Humble MBE, Head of Education, Newcastle University


32 HOW OLD IS YOUR FRIEND?


If your friend said they were 30 years old not counting Saturdays or Sundays, how old would they really be?


Dr Steve Humble MBE, Head of Education, Newcastle University


33 You travelled 5km south, then 5km west, then 5km north and returned where you started, meeting a bear on the journey.


Are there any other points on the Earth where you could have the same experience, but without the bear?
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Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


34 At 3pm, while pondering the fate of Big Ben, the Prime Minister noted that the hands of the great clock were perpendicular.


What is the first time, after the 7pm division, at which this phenomenon will reoccur?


Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


35 Patrick needs to take an antibiotic four times a day, at equally spaced intervals.


He takes his first pill at 6am and his last pill at 10pm.


How long should he wait between taking successive pills?
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Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


36 In how many ways can the letters of the word EXETER be arranged?


For example, REETEX is one such arrangement.


Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


37 Trevor Vines Buff notices that TV programmes display copyright years in Roman numerals. So far this century, no date requires more than six letters.


If TV-making began in the year I, what would be the first date to require 12 letters?


Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


38 A survey is taken of 50 people, each of whom listen to at least one of the Today programme, The Archers and Woman’s Hour.


32 listen to Today,
26 to The Archers,
and 30 to Woman’s Hour.


Also,
15 listen to both Today and The Archers,
18 to both Today and Woman’s Hour,
and 16 to both Woman’s Hour and The Archers.


How many listen to all three programmes?


Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


39 Although partial women’s suffrage came to the UK mainland in 1918, it had a precedent in an Act of Tynwald, the Isle of Man’s legislature, giving the franchise to unmarried women and widows.


There was a positively beastly difference in years between the enactment of this legislation and that of a much earlier great charter.


In what year did Manx spinsters gain the vote?


Dr Gihan Marasingha, Senior Lecturer in Mathematics at the University of Exeter


40 What links:


a sitting Conservative MP called Richard,
an erstwhile Radio 4 stalwart called Henry
and a cab driver in Bath called Dave?


Mark Mason, author of the book Question Time: A Journey Round Britain’s Quizzes


41 They were patented in London in 1845.


They are often used in the castration of farm animals.


At the height of his success, the Colombian drugs baron Pablo Escobar was spending $1,000 a week on them.


What are they?


Mark Mason, author of the book Question Time: A Journey Round Britain’s Quizzes


42 A poem often recited during a professional career that lasted from the 1960s to the 1980s has the second line, ‘Your hand can’t hit what your eye can’t see.’
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