
HOW MANY TIME COULD YOU FOLD A PAPER? 

By Brezan Csaba 

 

So my question is this: how many times would you have to fold this paper onto itself to reach 

the Moon? 

The folding a piece of paper to the moon puzzle is a powerful demonstration in exponential 

growth. Here's the question for this brain teaser: How many times would you have to fold a piece 

of paper for it to be thick enough to reach the moon? To solve this, you must know that the 

distance between the Earth and the moon is 384,000 km. The piece of paper you're theoretically 

folding only measures 0.1 mm in thickness. 

 

 



ANSWER 

You would need to fold the piece of paper 42 times for it to be thick enough to reach the moon. 

EXPLANATION 

If you folded a piece of paper in half, it would now be twice as thick as it was before.  One page 

is about 0.01 cm high. Mean distance from the Earth is about 384,000 km, or about 3.84 x 1012 

pages away. So you’d expect that you’ll need an awful lot of foldings to get there, right? Well, 

hang on for a second.  

When I start with an unfolded page (zero foldings), it is one page thick. When I fold a page once, 

it will be 2 pages thick. But — and this is key — when I fold it twice on itself, it’s not three, but 4 

pages thick.  

If I fold it a third time, I’ll see that it’s 8 pages thick. Can you see a pattern here? Paper folding is 

exponential, so that if I fold it a fourth time, it’ll be 16 pages thick (so that option is clearly wrong), 

a fifth time will give me 32 pages thick, and so on. By time I get to 9 foldings, my folded paper is 

bigger than my original ream of 500 sheets. By time I get to 20 foldings, my folded paper is more 

than 10 kilometers high, which surpasses Mt. Everest. 41 foldings will get me slightly more than 

halfway to the Moon, so that means that 42 foldings is all it takes! (Of course, good luck folding a real 

piece of paper more than 7 or 8 times…) 

Pretty incredible, isn’t it? But that’s the power of an exponential, that it lets you turn small things 

into huge things by simply compounding what you have over and over again. And incredibly, it 

only takes 42 foldings of a paper to get from the Earth to the Moon, and only about 94 foldings of 

a paper to make something the size of the entire visible Universe! And how surprised are you that 

the answer is so small a number? 

If you want a rehearsal, just remember: 7 folds =12 mm, 30 folds = 100 km, 50 folds = 150 milions 

km to the Sun and 103 folds = bigger that the known Univers (93 Billions Light years). But, if you 

want to cut the paper how many time do you think you could cut it? Here is the answer: 1 cut of 

paper = 1/2 length, 2 cuts = 1/4 length, 7 cuts = 1/ 128 lenght ~ the lenght of an ants  ,11 cuts = 

1/2048 length and 31 cuts = 1/ 2147483648 lenght ~ the size of an atom and you should stop here 

because you don't want to split an atom in half (explosion!!!!) 

 

 



 

Did you know the world record of folding paper is only 12 folds? The length of the paper was 

3000 m and it takes more than 12 hours to fold 12 times. Britney Gallivan has solved the Paper 

Folding Problem. This well-known challenge was to fold paper in half more than seven or eight 

times, using a single piece of paper of any size or shape.  In April of 2005 Britney's 

accomplishment was mentioned on the prime time CBS television show Numb3rs.  

The task was commonly known to be impossible. Over the years the problem has been discussed 

by many people, including mathematicians and has been demonstrated to be impossible on TV.  

For extra credit in a math class Britney was given the challenge to fold anything in half 12 times. 

After extensive experimentation, she folded a sheet of gold foil 12 times, breaking the record. This 

was using alternate directions of folding. But, the challenge was then redefined to fold a piece of 

paper. She studied the problem and was the first person to realize the basic cause for the limits. 

She then derived the folding limit equation for any given dimension. Limiting equations were 

derived for the case of folding in alternate directions and for the case of folding in a single direction 

using a long strip of paper. The merits of both folding approaches are discussed, but for high 

numbers of folds, single direction folding requires less paper.  

For the single direction folding case the exact limiting equation is: 

 

where L is the minimum possible length of the material, t is material thickness, and n is the number 

of folds possible in one direction. L and t need to be expressed using the same units. 

In one day Britney was the first person to set the record for folding paper in half 9, 10, 11 or 12 

times. Britney derived folding limits in December of 2001 and folded paper in half 12 times in 

January of 2002, while a junior in High School.   
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