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. Evaluate the root mean square distance, <r>""*, of the electron from the nucleus in

: yro
the hydrogen atom. The wavefunction of the electron is\y < (*L}) e where a,
na,

=529 pm. (Note that [wedv="1 ) 259
a
Calculate the vibrational partition function at 50 °C for HC] molecules, which

have the fairly high energy spacing of wave number 2885 cm -1, Given that Quib

=(1-e —Asvib/kT) - 25%

. Three moles of an ideal mono-atomic gas is allowed to expand from an initial

pressure of 200 bar to a final pressure of 5 bar, the temperature being maintained

at 50°C. For the following three different processes, calculate AUtherm, AUmech,

AU, and AH,
(a) reversible expansion 10%
(b) irreversible expansion against a piston that maintains a force equal to a
pressure of 5 bar 15%
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Prove the following relation: | == | =y -7{ZL| = 259
op ), ar ),






