
[image: cover]


Thomas Byrne is a fledgling genius and professional puzzle writer.
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For Mother and Father because, despite bluster
to the contrary, you’re a squidgy, slightly rotund,
and occasionally prickly brick that’s always
there to fall back on.
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This book was born out of two desires. The first was to collate all the best science problems into one book, while the second was to surround them with as much humorous nonsense as possible.

Accordingly, you’re going to be sharing the next hundred odd pages not only with a veritable miscellany of science’s best stuff, but also with evil geniuses, poultry wrangling, avian extinctions, juggling and a general cacophony of ridiculousness.

Nonetheless, we’re confident that if you dig down below all this drollery you’ll doubtless discover that the book is actually quite deep and profound. Or, indeed, you might not.

Either way, we hope you enjoy it as much as we have.


The problems


The majority of the problems found in the subsequent pages are puzzling not because they involve quantum mechanics, necromancy or fathomless Einsteinian theories, but because they are built around simple scientific concepts that need to be looked at in an odd and lateral way in order to be solved. There are virtually no formulas required – there are perhaps only two problems where they really are necessary to get a complete solution – and so no tedious equations and science-class-esque ‘working out’. Thus, barring the most fiendish ones, the puzzles should be receptive even to the lay scientist’s inquisitive mind.

However, that said, we suspect that the last time many of you studied science was a long time ago. Accordingly, at the end of the Introduction we’ve provided a basic summary of the science that will provide sufficient raw materials to render most of the puzzles quite solvable. Of course, these materials will need to be married with some rather sound reasoning and the occasional spark of genius, but those are for you to provide.

A selection of the problems and their solutions involve one or more of the vital statistics (height, weight, density, etc.) of the book’s characters. To avoid repeating them whenever they’re required, you’ll find all this relevant data in the Trading card particulars at the end of the book.

The problems themselves vary quite wildly in difficulty. The book is organised such that the first few problems are relatively easy in order to ease you in gently, but from then on they’re mixed up randomly – so, from Part Two onwards you will have to be at the top of your game. To let you know what you’re getting yourself in to each time, each problem is accompanied by a difficulty rating from one to three stars…



	Rating

	Description
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	The book’s milder problems, but, even so, still far from a walk in the park. Think long and hard, refer to the Science Guide when applicable and lather yourself in all things Newtonian. You’ll indubitably arrive at the solution soon enough.
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	Things are now very much starting to heat up. These problems are each built upon a twisted scientific outlook, quite alien to the tediums of science class. Nonetheless, don’t rush, let them simmer gently and eventually, God willing, the answers will arrive. Or they may not; it’s really very hard to say, just like ‘phthisis’.
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	These problems are the hardest the book has to offer. They’ll often take the science to a realm far beyond the obvious and consequently require a helping of ingenuity sufficiently large that it may actually increase your cholesterol level. Take with green vegetables and mineral water.





That all said and done, these ratings are, at best, vague approximations and don’t hold much, if any, universal credence; people’s minds work in different ways and an easy problem to one person may be seemingly incomprehensible to another, and vice versa. Thus, don’t be disheartened if you find yourself stumped by a one star problem; for every easy one you struggle with, you’ll likely find a harder one that succumbs with less effort than expected.

Guidance

As previously mentioned, the problems are generally built around an odd or lateral view of a specific science concept. Therefore, while they could possibly be solved by engaging a textbook full of equations or perhaps even by throwing enough Shakespearean apes at a typewriter, these are neither the quickest nor the most fun ways to go about things. Instead, try looking at them from as far outside the box as you can and from different angles. Most importantly though, don’t expect the solutions to arrive dutifully and in little time. Sometimes that will be the case, but in general these problems are half marathons not sprints and should be approached as such: read a problem, have a think, go away, consume isotonic sports drink, come back, think again and so on.

It is also crucially important on that initial read to make a note, mental or otherwise, of exactly what is going on in the problem. A simple misunderstanding at this point can waste a good deal of ruminating. We’ve started this process for you by providing a Key Facts summary at the end of each problem, but there will often be more detail to be found within the specific language used in the problem itself. Of equal importance to clarifying what you do know is determining what you do not know: always be on guard against letting your mind make incorrect assumptions. Our minds make millions of assumptions every day, and rightly so – without them daily life would be impossible. However, when it comes to these problems, many of these little assumptions generally wreak havoc. Therefore, before accepting anything as a given, examine it first and, only once it’s passed this scrutiny, move on. Of course, if it doesn’t pass this scrutiny then discard it and start over. However, while you must challenge your assumptions, you can rest assured that none of the answers are going to reveal that the character involved was actually Superman’s baby, a midget or anything else unsuitably random. All the required information is contained within the problem itself.

Another thing to bear in mind is that while a portion of the problems are likely to succumb to a thought process grounded in science principles, others are more likely to yield to practical and real world thought. Of course, it’s rarely easy to know straight off which is the better method but nonetheless it’s important not to get too bogged down by dogmatic theory while ignoring the tangible world. Practical thought experiments, or Gedanken experiments as Einstein called them, are often entirely useful. Accordingly, it is just as acceptable, and indeed more in the spirit of the subject, to construct your answer atop ‘the time I was swimming in Granny’s pool and the penguin didn’t sink’ as atop ‘Archimedes’ principle states that blah blah blah’.

Even with this slow, low-expectation, assumption-free approach, the problems will occasionally prove to be beyond the realms of either your scientific understanding or your genius. To help you in those times of need, at the back of the book we have provided you with a set of four hints for every problem. They are incremental in nature and each one represents one step along the path to solution. The first two will give you a small nudge in the right direction, the third a bigger nudge and the fourth will normally be only a tiny step from the answer. We recommend that if after some serious thinking you find yourself lost then have a look at the first hint, before returning to more hardcore rumination. If still stuck, look at the second hint and think some more, before looking at the third hint, etc. If a problem is proving particularly problematic and the hints are not switching your train of thought onto the right track, just leave it, move onto another problem and then return to it with a fresh perspective later. Of course, if you have exhausted both your brain and the hints then there are answers at the back. However, there are few legal activities as satisfying as solving a real stickler and any immediate gratification granted by a sneaky look at the answer will be quite defeated by the subsequent disappointment of not having had a more serious go yourself.

Finally, a lot of the problems are presented in such a way that a variety of possible answers are either explicitly offered or easily inferred and it’s up to you to decide which is correct. Often there will only be two possibilities, in which case even an illiterate bison should be able to get about half of them right. Of course though, getting them right even half the time is infinitely less important and enjoyable than the thought process and understanding that led you to an answer, even if it may actually be entirely incorrect. So, don’t be tempted to look at the answer bolstered by nothing more than a random inclination and the declaration that it’s ‘that one’.

Over the page you’ll find the Science Guide. As mentioned previously, it is relatively basic science and it’s entirely possible that you already possess a knowledge that far surpasses anything contained therein. Even so, there’s a bit of information in there regarding some general principles of both the problems and the solutions that are useful. Once you’ve read that, there’s nothing else left for us to say to you other than to wish you good luck, bon voyage and toodle pip.

So, good luck, bon voyage and toodle pip.
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We’ve really striven to ensure that the book, or at least the vast majority of it, is accessible to most readers and that a lack of prior science knowledge is not a barrier to enjoyment. Thus, as promised in the Introduction, here is a basic summary of each of the main science concepts that underpin many of the book’s problems. They are not exhaustive and when a concept is only raised by one or two problems we’ve opted to leave it out to avoid it being too tailored and essentially an answer. That said, these seldom raised concepts are generally intuitive and your life experience should be a sufficiently deep source of knowledge to enable you to understand them, even if you’re unaware of the technical terms. For example, you may not explicitly know the second law of thermodynamics, but even so, you probably do know that if you put a boiling hot pan into a sink of cold water the pan will cool down and the water will heat up. So, even if a problem seems beyond the realms of both the information in this section and your own knowledge, don’t give up: the required knowledge is almost certainly in your head somewhere.

The difference between weight and mass. Weight and mass are quite different things, albeit related. Unfortunately, people often get them in a muddle as what we refer to as weight every day, i.e. he weighs 70 kg, is not at all correct as far as science is concerned. Here’s why ...

Mass is a measure of how much matter an object has, that is how many atoms and molecules make it up and how they are arranged. Mass is measured in kilograms. Weight is a measurement of the force of gravity acting on a mass, and is measured in Newtons. Mass is constant wherever you are in the universe, while weight depends on many things: the force of gravity, other forces, the relative motion of the object and the measuring device, etc. For example, a 1 kg bag of sugar ALWAYS has a mass of 1 kg but its weight can vary. On Earth its weight will be approximately 10 N, on the Moon it will weigh about 1.6 N as the Moon’s gravity is much weaker than the Earth’s. In ‘deep space’ [far away from any star or planet] it will be weightless since there is no measurable force of gravity acting on the sugar bag. This also explains the ‘weight-lessness’ of free-falling bodies and the weightlessness of an object such as a hot air balloon suspended perfectly by upthrust forces. [Advanced Science Note – there are other accepted definitions of weight; (1) Weight is force of gravity acting on an object, and (2) An object’s acceleration multiplied by its rest mass (from General Relativity)].
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