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Planck’s constant 7 is equal to 1.0 x 107" Js, to two significant figures. A
system (e.g. a mechanical watch) has moving parts of size d and mass m, and

the movement occurs on a characteristic timescale 7.

(i) Construct a quantity, call it §, having the same dimensions as % from d,
m and 7 (such quantities are said to have the dimensions of action). The rule
of thumb is that il S has numerical value much bigger than fi then quantum
elfects are negligible.

(ii) Evaluate your § and compare it o k for

a) The final stage of a turbofan engine (the thing that makes an aircraft fly:
typically the final stage turbine rotates at an incredible 30,000 rpm!).

b) The motion of a mechanical wristwatch.

¢) A bacteria “swimming”.

(iii) Now take d to be a typical atomic size. and m to be the electron mass.
Find 7 such that your action quantity is equal to i in this case. Delining an
average velocity by v = d/ , calculate the corresponding kinetic energy of the

electron, in eV.




