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Buffon’s needle 

How to play: 

Hold the match upright over the lined paper at a height of at least 5cm and let it drop. Note 

how many times you dropped the match and how many times the match landed crossing one 

of the lines. Drop the match in this way at least ten times. 

 

 

 

 

 

Then fill in the table with your figures to calculate your estimate for  and update the All day 

estimate for . 

For example:

No. of 

matches 

you 

dropped 

(n) 

No.  

crossing 

the line 

(c) 

Estimate 

for  

 

Your 

estimate 

for  

 

No. of 

matches 

dropped 

all day  

(N) 

No. 

crossing 

the line 

all day 

(C) 

All day 

estimate 

for 

  

All day 

estimate 

for  

 

10 6 0.6 3.2667 10 6 0.6 3.2667 

15 9 0.6 3.2667 25 15 0.6 3.2667 

10 7 0.7 2.8 35 22 0.6286 3.1182 

 

How it works: 

In the 18
th
 century, Buffon examined a needle of length l falling onto lines t apart and 

calculated the probability that the needle would cross a line was: 

 

We can estimate  by rearranging this formula:  

 

Where l is the length of the match, 48mm, t is the distance between the lines, 50mm, and P is 

the probability of a match landing across a line, which you have estimated using your 

experiment. 

This match 

is not 

crossing a 

line 

This match 

is crossing 

a line 
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History:  

The problem is named after Georges-Louis Leclerc, Comte de Buffon (1707-1788), who 

introduced differential and integral calculus into probability theory.  

Advanced: 

Buffon's needle problem asks: Suppose we have a floor made of parallel strips of wood, each 

the same width, and we drop a needle onto the floor. What is the probability that the needle 

will lie across a line between two strips? 

Buffon’s needle problem is an example of a problem in geometric probability which can be 

solved using integral geometry. In May 2011 mathematicians Joe Fu and Andreas Bernig made 

a new breakthrough in this type of problem based on new methods in the algebra of 

measurement, developed in the early years of the 21st century by mathematician Semyon 

Alesker. “The solution of Buffon’s Needle Problem is a consequence of the famous principal 

kinematic formula, which expresses a variety of geometric probabilities involving convex sets 

in terms of fundamental measurements such as volume, perimeter, mean breadth and so 

forth,” said Fu. “This opens the door to working out the kinematic formulas (and thereby an 

infinite family of fundamental geometric-probabilistic constants) completely algebraically. 

Beyond the door lies a vast mine of beautiful, important and accessible open problems.” 

Whether the needle crosses the line obviously has something to do with the angle at which it 

lands, and since  has something to do with circles we can almost see why  comes into the 

equation. However,  can crop up in some expected places. An essay published in 1960 by 

Eugene Wigner, titled “The Unreasonable Effectiveness of Mathematics in the Natural 

Sciences”, wrote about how mathematics is effective beyond its original context and asked 

whether there was some deep meaning in this. Wigner begins his essay with the following 

story: 

THERE IS A story about two friends, who were classmates in high school, talking 

about their jobs. One of them became a statistician and was working on population 

trends. He showed a reprint to his former classmate. The reprint started, as usual, with 

the Gaussian distribution and the statistician explained to his former classmate the 

meaning of the symbols for the actual population, for the average population, and so 

on. His classmate was a bit incredulous and was not quite sure whether the statistician 

was pulling his leg. "How can you know that?" was his query. "And what is this 

symbol here?" "Oh," said the statistician, "this is pi." "What is that?" "The ratio of the 

circumference of the circle to its diameter." "Well, now you are pushing your joke too 

far," said the classmate, "surely the population has nothing to do with the 

circumference of the circle." 


