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Preface : The Force You Feel Every Day
Close your eyes for a moment.
Now, think about everything you are feeling right now.
The weight of your body pressing down on your chair. The gentle pull of the floor beneath your feet. The slight pressure of the book (or screen) in your hands.
You probably don't think about these things. They are so ordinary, so constant, that you barely notice them.
But here's a secret: you are feeling one of the most mysterious forces in the entire universe.
You are feeling gravity.
Every second of every day, an invisible string tethers you to the Earth. It holds the oceans in their basins, the Moon in its orbit, and the Sun in its place at the centre of our solar system. It sculpts galaxies, bends light, warps time, and shapes the very fabric of the cosmos.
And yet — for all its power — gravity is the weakest force in nature. A tiny fridge magnet can defeat the pull of the entire planet. A paperclip, held by a magnet, defies the gravity of a world that weighs six billion trillion tonnes.
How can something so weak hold galaxies together?
How can something so constant also be so strange?
Why does gravity slow down time?
Why do black holes exist?
And why — after more than three hundred years of study — do we still not fully understand it?
This book is your invitation to explore those questions.
We'll begin with a falling apple and a young man named Isaac Newton — a man so curious that he refused to accept the world at face value. We'll follow the trail to Albert Einstein, who realized that gravity isn't a force at all, but the curvature of spacetime itself. We'll dive into black holes, where gravity becomes so strong that even light cannot escape. We'll ride gravitational waves — ripples in the universe that took a billion years to reach us.
And then we'll look at the mysteries that remain: dark matter, dark energy, and the quest for a theory of everything — the grand unified idea that might finally explain why gravity is so weak, so strange, and so essential.
Along the way, you'll meet scientists who changed the world. You'll see experiments that challenged everything we thought we knew. You'll discover that gravity is not just about falling apples and orbiting planets — it's about the very nature of space, time, and reality itself.
Here's the most important thing I want you to remember before we begin:
Gravity is not just a force. It's a story.
It's the story of how the universe came to be. It's the story of how you came to be. It's the story of how everything — from the smallest dust grain to the largest galaxy — is connected by an invisible thread that we are only beginning to understand.
So let's begin.
Let's fall together.

––––––––
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Author's Message: A Letter to You
DEAR READER,
Gravity is personal to me.
When I was about your age, I used to lie on my back in the grass at night and stare up at the stars. I would try to imagine what it felt like to be a planet — pulled by an invisible force, traveling through an endless darkness, never stopping, never slowing.
I didn't understand the math. I didn't know about Einstein or black holes or gravitational waves. All I knew was that something was holding everything together — and that something connected me to the stars.
That feeling has never left me.
Every time I drop a pencil and watch it fall, I am reminded that I am standing on a planet that is spinning at over a thousand kilometres per hour, orbiting a star at over a hundred thousand kilometres per hour, and hurtling through a galaxy that is itself moving through the universe at staggering speed.
And yet — I feel nothing. I feel still. I feel grounded.
That is the magic of gravity. It is so constant, so reliable, that we forget it is there. We forget that we are riding a cosmic rollercoaster of unimaginable speed and power.
But when you stop and think about it — really think — you realise that gravity is not ordinary at all.
It is extraordinary.
This book is my attempt to share that wonder with you. Not to give you a list of facts to memorise, but to invite you to see the world differently. To look at a falling apple and see Newton. To look at the Moon and see orbit. To look at a black hole and see the edge of what we know.
I have tried to write this book the way I wish someone had explained gravity to me when I was young: with stories, not just formulas. With questions, not just answers. With a sense of awe, not just information.
You don't need to become a physicist to enjoy this book. You just need to be curious. You just need to be willing to look up at the night sky and wonder: Why?
That's all I ever had. And it was enough to fill a lifetime.
One last thing: you will meet a small hedgehog in these pages. He appears in the margins, asking questions, pointing out strange facts, and occasionally getting things wrong (he's a hedgehog, after all — he doesn't have a degree in astrophysics). I hope you enjoy his company as much as I do.
So here we are. You, me, a hedgehog, and the invisible string that holds the universe together.
Let's find out where it leads.
With curiosity and gravity,
— Hugo Wells
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Chapter 1: The Falling Apple — Newton's Great Insight
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The Boy Who Asked Why
In the year 1665, a young man sat in a garden in rural England. He was twenty-three years old, pale, thin, and intensely serious. His name was Isaac Newton.
But this was not the famous Isaac Newton—not yet. He wasn't a professor. He wasn't a knight. He wasn't even particularly well-liked. He was just a quiet, awkward young man who had been forced to leave Cambridge University because the Great Plague had shut everything down.
So he went home to his mother's farm in Woolsthorpe. And there, with nothing but time and an insatiable curiosity, he began to think.
He thought about the Moon.
He thought about the planets.
He thought about why things fall.
And one day—perhaps while sitting under an apple tree, perhaps not (we're not entirely sure about the apple) — he had a thought that would change the world forever.
What if the same force that makes an apple fall to the ground also holds the Moon in its orbit?
It sounds simple. It sounds obvious. But it wasn't. Not then.
For thousands of years, people had believed that the heavens and the Earth were governed by completely different rules. The Earth was imperfect, messy, changeable. The heavens were perfect, eternal, and divine. The Moon didn't "fall" because it was in the heavens—it was made of a different substance, following different laws.
Newton said: No. The Moon falls. It just falls sideways, and keeps missing the Earth.
That was the breakthrough. The same gravity that pulls an apple down also pulls the Moon toward Earth. The only difference is that the Moon is moving so fast sideways that it never hits the ground. It falls in a curve—an orbit—around the Earth.
Newton didn't just have a flash of genius and walk away. He spent years working out the math. He invented an entirely new branch of mathematics (calculus) just to solve the equations. He calculated the Moon's orbit, the orbits of the planets, and even the shape of the Earth itself.
And when he was done, he had discovered universal gravitation—the idea that every object in the universe attracts every other object with a force that depends on their mass and the distance between them.
One law. The same law. Everywhere.
The Man Behind the Myth
Newton is often portrayed as a genius who sat under a tree, got bonked on the head by an apple, and instantly understood gravity. That's a nice story, but it's not true.
Newton was brilliant, yes. But he was also obsessive, secretive, and deeply peculiar. He once stared at the Sun for too long and nearly blinded himself, just to see what would happen. He put a needle behind his own eye to study how vision worked. He spent years trying to turn lead into gold (that's alchemy, not science). He wrote more about theology and biblical prophecy than he ever wrote about physics.
He was also famously reluctant to publish his work. He discovered the laws of gravitation in 1666, but he didn't tell anyone for more than twenty years. He only published his masterpiece, the Principia, in 1687—after his rival, Robert Hooke, accused him of stealing the idea.
Newton was a complicated man. He was brilliant, but he was also vain, vindictive, and deeply insecure. He famously said: "If I have seen further, it is by standing on the shoulders of giants." But he also said, when someone criticized his work: "I will make a feigned apology, but I will make him know how great a man he has to deal with."
Still, despite his flaws, Newton gave us the first real understanding of gravity. He showed us that the same rule applies everywhere. That was the beginning of modern physics.
What Newton Actually Discovered
Here's the core of Newton's idea, in simple terms:
Every object in the universe attracts every other object.
That's it. That's the whole thing.
The strength of that attraction depends on two things:
1. Mass — the more mass an object has, the stronger its gravity.
2. Distance — the farther apart two objects are, the weaker the pull between them.

Newton expressed this as a simple mathematical equation:
F = G × (m₁ × m₂) / r²
Don't let the letters scare you. It just means:
· The force (F) gets bigger when the masses (m₁ and m₂) get bigger.
· The force gets smaller when the distance (r) gets bigger—and it drops off very quickly, because of the square (r²). Double the
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