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Problem 1

(a) 8

UTION

(b) 6(1/2) + 8(178) =34+1=4

(c) &
(d) 8

(e) F cubic Bravais lattice

2-
2 Na+ and 1 O in the basis

(£)
(g) Na+ and 02- touch each other along the body diagonal of the cube. Thus,
r+R= J?’a
4
(h) Density = Mass of unit cell 3
Volume of unit cell
Mass of unit cell = 4 (16 amu) + 8 (23 amu)
= 248 amu
= 248 amu .
6.02 X 104° amu/g
—412x 107 g
From the periodic table,
r=0.95A
R = 1.40 A
Hence, according to the result of (g),
o
a=4 (r +R) = 5.427 A
k]
Volume of unit cell = a3 = (5.427 A)3 = 1,598 X 102 33 1.598 X 10"22
-22
O)
Density = 4.12 X 10 —22g =2.58 g/cm3
1.598 X 10 cm -
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Problem 2

(a) i ”

by 6 (L/3) +1=2+1=3
(c) parallelogram

(d)

A A A A
[ ] A A
: 4 ) 2 ’ 8 ¢ 8 ® B .
) ° Py $ B :
B B ’ B . 5 . . s A N
’ ¢ i [ J ® L4
: ‘ : A A A
A
[ J . L e 5
' : : A A A
. : 4 4 B8 ° B
(e) 3
(f)

/3-/1'_. =

L ]
sin 60

sle

-
Cle
i
N
*

Problem 3

Fer FCC,

4 r
a = —_—
\/2
[o]
For lead, r = 1.750 3,
Thus
4 o
a = —— (1.750 3)
2

o)
4.950 A

1]




Volume of the unit cell = a
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Problem 4

For the HCP structure,

2r. _
1.61 & (given).

For Mg, r

N

Thus, a = 2 (1.61 &) = 3.22 ] .

Since = = 1.62,
a
c=1.62a=1.62 (3.223) = 5.21 &.

Consider the hexagonal unit cell of the HCP structure.
No. of atoms per unit cell = 6

Volume of a unit cell = -32-»/'3‘ a2 c

Mass of atoms in a unit cell
Volume of a unit cell

6 (24.31 g )
_ \6.02 x 10%3

%,/3'(3.22 D% .21 D

Density

= 1.73 g/cm

Problem 5

The clectron energy levels for a copper atom are £¢ =
—8982 ¢V, £ = -933 ¢V, and £y = -75 ¢V. Caicu-
late (a) the K, photon ¢nergy, (b) the Kz photon energy,
(c) the Ly photon energy, (d) the KLL Auger electron
energy, and (e) the LMM Auger ¢lecron energy.

() E, =[Ec-E. 1= [- 3t2ev- (-133eV)]= £049¢V/
ol

(5 Ee,= I c,[= [-4902e/ ~(-75eV)[= $907ev

() E,=/E-€.]= |-933ev - CSe)= _PSEeV

(4) Epu =/Eg‘E,_/ -[E, [ = 804%eV=933eV= 1lbe)/

(E) E, mm =/E,_-EM/- [E. |- &58e /- 75eV/= 7¢3eV




Problem 6

The K shell electron energy for nickel is Ex = ~8333 eV
and the wavelengths of the NiK, and NiKs photons
are 0.1660 nm and 0.1500 nm, respectvely. (a) Draw
an energy-level diagram for a nickel atom. Caiculace
(b) the KLL and (¢) the LMM Auger electron energies
for nickel.

[A) /EK'EL./= EK_( = éig__
K
_ (ebb2bxt0-337.53(0.2998 %10 Imss)
(0. tebo xto=? =Xt T/e24axnp%ev)

= 7470V
L E = ~3333¢V +740eV = ~ 863V
| Ahc
<A

_ (0.662630-327.5) (@2498xt0 7 /s)
(0- 7600 K10 =9 YOIT / 6.242 50 e V')

= 2266 eV
= =8333 eV < Pbel/= —CTeV
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() £y = /E-ELI-1EL]

—§333 eV K

1420 e) - (863eV) = 6407V
(¢) E,ppn= |E~Eml-1E,,]

= [ -t3ev-Coren) [ = [~67ev]

T TUeV-67eV = 229V



