
FERMI QUESTIONS

Examples of Fermi questions

1. If the mass of one teaspoon of water could be converted entirely into energy in 
the form of heat, what volume of water, initially at room temperature, could it 
bring to a boil? 

2.  How much does the water in Niagara Falls heat up between the top and the 
bottom?

3. How many photons/sec are emitted by a 100 watt light bulb? 

4.  How many oxygen molecules enter your lungs on each inhalation? 

5. How many kilometres of D.N.A. are there in the cells of one human body? 

6. How many water molecules are there in a totally filled Olympic size swimming 
pool?

7. To what height could printer paper be stacked if you possessed Avogadro's 
number of sheets? 

8. How many atoms of iron are there in a sewing needle? 

9. How many electrons could a fully charged 12 volt car battery release before it was 
completely discharged? (a number)

10. If fighter pilots experience too high "g" forces in a turn they black out. What is 
the minimum safe vertical turning circle for a plane travelling at the speed of sound? 

11. What is the thickness of this paper in wavelengths of visible light? 

12. Calculate the gravitational attraction between a man and a woman as they stand 
talking to each other. 

13. A weather balloon is one metre in diameter and filled with helium. What is its 
diameter when taken to the bottom of the Atlantic Ocean? 

14. People crowd into London until all available open space within the city limits is 
covered with standing people. How many people would there be? 
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Enrico Fermi, 1901-1954, won the Nobel Prize in 1938 for his demonstrations of 
the existence of new radioactive elements produced by neutron irradiation, and for 
his related discovery of nuclear reactions brought about by slow neutrons. He led 
the group that produced the first nuclear reactor, in Chicago in 1942. We 
remember him in the Science Olympics for his skill in estimating quantities when 
very little information is available

A "Fermi question" is thus a question which seeks a fast, rough estimate of a 
quantity which is either difficult or impossible to measure directly. For example, 
the question "How many drops of water are there in Lake Erie?" requires an 
estimate of the volume of a drop, the volume of Lake Erie from approximate 
dimensions and conversion of units to yield an answer. This answer would be an 
estimate hopefully accurate within a factor of ten.
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