»»14 Assume that the total volume of a metal sample is the sum
of the volume occupied by the metal ions making up the lattice and
the (separate) volume accupied by the conduction electrons. The
density and molar mass of sodium (a metal) are 971 kg/m? and 23.0
g/mol, respectively; assume the radius of the Na™ ion is 98.0 pm. (a)
What percent of the volume of a sample of metallic sodium is occu-
pied by its conduction electrons? (b) Carry out the same calcula-
tion for copper, which has density, molar mass, and ionic radius of
8960 kg/m?, 63.5 g/mol, and 135 pm, respectively. (c) For which of
these metals do you think the conduction electrons behave more
like a free-electron gas?

*31 ssm (a) What maximum light wavelength will excite an

electron in the valence band of diamond to the conduction band?
The energy gap is 5.50 eV. (b) In what part of the electromagnetic
spectrum does this wavelength lie?

*41 In a particular crystal, the highest occupied band is full. The
crystal is transparent to light of wavelengths longer than 295 nm
but opaque at shorter wavelengths. Calculate, in electron-volts, the

gap between the highest occupied band and the next higher
(empty) band for this material.,



