Structure of matter

Chemistry or Biology... Dimensional considerations to
distinguish these 2 sciences

Letters to replace powers of 10
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Radius of an atom

The size of an atom is so small that it can only be seen using very specific and expensive microscopes, such
as the scanning tunneling microscope.

Despite this, we can estimate the order of magnitude of an atom's radius using equipment as basic as a
scale and a graduated cylinder.

Some information:
e  Mass of a copper atom: mc, = 1.1x10°% kg /Voltzme

. V=5 nR?
e Anatom can be represented as a sphere of radius R 3"
e R - \
Equipment: <—\‘/_’,;_>
e 1 copper cylinder = ...
e 1scale - A= 4nR?

e 1 measuring cylinder

Using the equipment provided, propose and implement a strategy to get an estimate of the radius of a
copper atom.
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Structure of matter

Radius of a cell

red blood cells (X100 lens)
Can you estimate the radius of a cell?
Some information:
e At this magnification, one arbitrary unit (AU) on the micrometer eyepiece corresponds to 10 um.

Conclusion

Atoms are studied by a chemist, while cells are studied by biologists. How do these
measurements explain the title of this activity?

And what about molecules?

« At length at Clapham where there is, on the common, a large pond, which | observed to be one day very
rough with the wind, | fetched out a cruet of oil, and dropped a little of it on the water. | saw it spread itself
with surprising swiftness upon the surface. The oil, though not more than a teaspoonful, produced an instant
calm over a space several yards square, which spread amazingly and extend itself gradually until it reached

the leeside, making all that quarter of the pond, perhaps half an acre, as smooth as a looking glass."
R -

Clagham pord betore & dro of ol s added Clapham pond stier a drop of ofl s sdded
With these words, Benjamin Franklin describes an experiment he carried out in 1762, while in England.
It wasn't until over a century later, in 1890, that Lord Rayleigh repeated this experiment to determine the
thickness of the oil film and deduce an order of magnitude for the length of an olein molecule, a constituent
of ail.
Would you be able to come up with an estimate of the length of an olein molecule and tell if it concerns
mainly chemistry or biology?
BE CAREFUL WITH CONVERSIONS

Some information:

e 1teaspoon (tsp) =4.93 mL e 1 acre (ac) = 43560 square feet (ft?)

e 1m3=10°L o 1ft?=1ftx1ft

e 1ft=30,48cm
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