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The lessons we take from obstacles we encounter can be fundamental to later success.
Recount a time when you faced a challenge, setback, or failure. How did it affect you, and

what did you learn from the experience?

IykAf:

There is a reason they say that curiosity killed the cat. Throwing more than 2,000 toothpicks
on the floor of my room, looking for patterns in what seemed a chaotic world, I wondered

when my own curiosity would get the better of me.

When [ first heard about Buffon’s Needle problem, the hidden order that seemed to lie
beneath randomly tossed needles immediately ignited my curiosity. The Buffon's Needle
problem estimates the value of circumference ratio by measuring the probability that a
randomly thrown needle will intersect an infinite number of equally spaced parallel lines. That
explanation may not enthrall everyone’s sense of wonder, but for me, it was like scientific

catnip.

The first challenge was to think of an experimental method that I could apply in my dorm
room. Real needles weren't exactly budget-friendly and, oddly enough, my roommate didn’t
care for the idea of needles lying around on the floor. That's when a trip to the 100-yen shop
became a lifesaver. A box of 800 toothpicks for just 100 yen — perfect substitutes and easier for
my roommate to spot. This also meant I could toss a lot more — 2,000 toothpicks in total — to

get accurate results. Brain buzzing with creative juices, [ was hooked.

Now, where to drop those toothpicks? My first attempt was to draw parallel lines myself on a
giant sheet of paper made from nine taped-together A4 sheets. But getting those lines
perfectly spaced proved tricky. No matter how hard I tried, they kept turning askew. Even
then, the paper wasn't quite big enough. Moreover, a few toothpick drops landed way off
target. Growing frustrated with the limited space and tape sticking to everything but what it
should, I knew I needed a new approach. My frustration vanished as potential ideas began to
whirl through my brain. That's when I spotted the perfect solution: the hardwood flooring in
my dorm room. Their neat grid lines were exactly what [ needed. I felt like I was taking a

3,000-piece puzzle and slowly sorting the pieces into smaller groups. I felt like a real scientist.

Then the real fun began. I started tossing.

Analyzing the results with a mountain of data from all those well-tossed toothpicks, there was



still one hurdle: how to turn those toothpicks drops into an answer for pi. The key was
figuring out a math concept called derivatives which I hadn’t learned yet in school. I dove into
my textbook and watched countless YouTube tutorials. After trying a few practice derivatives,
[ created the diagram, sketched the graph, and finally calculated the long-awaited toothpick
derivative. I finally had proven Buffon's Needle problem. My perspective on the world began
to shift dramatically. Math, once just a collection of formulas to memorize, transformed into a
significant tool for understanding how everything around me worked. Proving Buffon's
Needle problem wasn't just about solving a mathematical problem; it was about unraveling the

hidden order that exists within seemingly chaotic systems.

My newfound perspective on math has since taken me on a new journey to explore how
science intertwines with the world around me. I began to ponder how music, another passion
of mine, worked scientifically. I have since researched and written a paper mathematically
describing the sound deviation of a piano in my home that had not been tuned for four years.
Additionally, I experimented with composing a piano piece using 100 digits of pi, searching
for unexpected harmonies within the mathematical constant. These projects revealed
surprising parallels between the two fields, sparking a deep curiosity. I'm eager to dive deeper
into this fascinating intersection through the study of science and music. [ want to pursue
research that combines my love for music and scientific inquiry, chasing my curiosity until it

does indeed get the better of me-:- and what a fun experiment that will be.



