Homework solutions Chap. 6:  1,2,5,10
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CHAPTER 6

1. The energy cigenvalues are &, =——k?. The mean value over the volume of a sphere in k space is
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‘The total energy of N electrons is

3
U,=N-Zg.
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2a. In general p = ~6U/GV at constant eniropy. At absolute zero all processes are at constant entropy (the
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Third Law), so that p=-dU;/dV, where Uj==Ng =—N_— . whence
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(9) ForLi,

2.U, +(g]z U,_10U,

U, _3
Vs
=21%10" ergem™ =2.1x10" dyne em,

(4.7 x 107 em™) (4.7 V) (1.6 x 1077 erg/eV)

whence B =2.3 x 10" dyne cm . By experiment (Table 3.3), B = 1.2 x 10" dyne cm .
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5. The number of moles per cm” is 81 x 107%/3 =27 x 10°%, so that the concentration is 16 x 10°' atoms cm
% The mass of an atom of He' is (3.017) (1.661) x 10% = 501 x 10%* g Thus

e =[(11x 107)/107J[30)(16) x 107 7 x 107 erg, or Ty » K.
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10. For a monatomic metal sheet one atom in thickness, n & 1/d’, so that
R, ~mv;/nd’e’ ~mv,d/e’ .
If the electron wavelength is d, then mV;d ~ K by the de Broglic relation and
R, ~li/e?=137/c

in Gaussian units. Now

R,, (ohms)=10" ¢’ R,, (gaussian)

~ (30)(137)ohms

~4.1kQ.




