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4, Free electron gas (@) Show that the kinetic energy of a free electron gas at
absolute zero is E = % NEgwhere Egisthe Fermi energy. (b) Derive expressions for the

pressure P = - ﬂ—ﬂ5 and the bulk modulus B = - V(%) . (c) Estimate the contribution of

the conduction electrons to B for potassium and compare your answer to the
experimentally measured bulk modulus 0.37° 10'% Nm™. Potassium has a bce structure

(0]
of lattice parameter 5.225A .
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Comparethisresult with (1), \ E = gNEF
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(b) E = —NEg, notethat N is aconstant.
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For bce with lattice parameter = 5.225° 10%m (valence = 1)
2
n= 5 = 1402° 10% m™3
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\ B= ETF = SNEF = 37 1402° 102 347 10 = 032" 1019 Nm™

\ Compareto the real (measured) value of 0.37° 10%° Nm™ , kinetic energy of the free
electronsisamajor component to the bulk modulus of potassium.



