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Homework 11 Solutions

(@ Ep =7.05 eV at 0 K for copper.

E, =%£F = %(7.05 eV)=423 eV

(b) E,,{per molecule) = %kBT =423 eV
_(423eV)(16x1077 J/eV)

. 30 X

p=0971 g/cm®, M =230 g/mole (sodium)

= _1 YAF
(a) n=
n=(6.02x 10% electrons/mole0.971 g/cm® }23.0 g/mole)

n=254x10% electrons/cm® = 2.54x10% electrons/m*

o o)

[ (6.625x10°* Js)* }[3 x2.54x10% electrons/m’ ]2"3

F =

(2x9.11x107 kg) 8z
E; =504x107" [ =315 eV

© o -(Z_Es_)"‘_ 2x504x10°%° J ¥
F A m 911x10™% kg

vp =1.05%10° my/s

d=1mm=10" m; V=(10" m)’ =10~ m’

Y2 32
The density of states = g(E) =CEY? = {%}Em

y2 [(40 eV)(16x107 Jfev)]"*
(6.626 x10™ Js)°
3(E)=(8.50x10%)m ] =(1.36x10%)m> eV~

$(E)=8(2)V*x(9.11x107 kg)

1
feo(E)= o= ek

1 1
40eV)= = =1
frm( ) L40-55/(86x10% eV/K)OOK) 1 ¢ 4]

So the total number of electrons = N = g(EXAE)Vfgy (E) or
N =(136x10% m™ eV~ }0.025 V)10~ m*X1)=3.40x10".
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TN Vg = —Ne [ = —N{e= - &)=
129 (a) {(r)e dt=-Ne | =-N[e™-¢*]=N

o (s

0

z=u dv=edz
dz=du v=—e""

s0 ]:ze"dz =(-ze” ]; + Te“dz =0-¢* ; =1. Therefore, t = 7.
0 0

— wf 42 —
© Similarly % = (}%Jj (%}!Je”’/ *dt . Integrating by parts twice, gives t* = 272,
0

1210 (a) r=—p-
ne’p

1 = number of electrons/m”
= (1 electron/atom){6.02x 10% atoms/k mole)x(10.5x 10* kg/m’ X1 k mole/108 kg)

= 5.85x10% electrons/m’

=31
$0 7= S11x107" kg 3 =380x107s.
(1.60x10* Qm)(5.85x10% m~)}160x107" C)
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As shown in Example 12.1, the rms speed of an electron at room temperature is about
1.2x10° m/s. In 3.80x 107 s the electron would travel a distance

L=0,7={12x10° m/s)x3.80x107™ 5=46x10"° m=46 A

10-20 lattice spacings.

We assume all expressions still hold with v,,,,, replaced by vg.

om,
T=
)
o= %: (160x10%) " (@ m) T =6.25x10” (@ m)!
n= ud ;ge_ = [ alt:m}ﬁ'oz x10% atoms/k mole)(10.5x10° kg / m’{ifol:;le)

n=585x10% ¢ /m’

_ (625107 X2 m)*(9.11x 107" kg)

(585x10% ¢ /m*}{16x10™" C)*
Equation 12.10).

=3.80%107"* s (no change of course from

12
Now L= vpf and Vg = ('zTiL)

oo o[ 2%548eVx 16x107° Jjev
F 9.11x10™ kg
L=(1.39x10° m/s)f38x107 5)=527x10"" m=527 A =527 nm

12
] =139%10° my/s.

The approximate lattice spacing in sitver may be calculated from the density and the
molar weight. The calculation is the same as the n calculation. Thus,
(# of Ag atoms)/ m> =5.85x10%. Assuming each silver atom fits in a cube of side, 4,

d* =(5.85 x10% )" m?/atom
d=257x10" m

L 527x10° _
d 257x107'° )



