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3.12 This problem asks that we calculate the theoretical densities of Al, Ni, Mg, and W.
Since Al has an FCC crystal structure, n = 4, and VC = 16R3'\/§ (Equation 3.4). Also, R=10.143 nm (1.43

x 1078 cm) and A ,; =26.98 g/mol. Employment of Equation 3.5 yields

nA Al

p = —_—
VeNa

(4 atoms/unit cell)(26.98 g/mol)
{[(2)(1.43 x 108 cm)('\/f)f /(unit cell) }(6.023 x 1023 atoms/mol)

=2.71 g/cm3

The value given in the table inside the front cover is 2.71 g/cm3 .

Nickel also has an FCC crystal structure and therefore

(4 atoms/unit cell)(58.69 g/mol)
{[(2)(1.25 x 1078 cm)('\/f):r /(unit cell)}(6.023 x 1023 atoms/mol)

p:

— 8.82 g/em’
The value given in the table is 8.90 g/cm3 .

Magnesium has an HCP crystal structure, and from the solution to Problem 3.6,

343 alc
2

VC =
and, since ¢ = 1.624a and a=2R = 2(1.60 x 108 cm) =3.20 x 108 cm

_ (3¥3)(1.624)(3.20 x 108 cm)’
2

= 1.38x 10722 ¢m3/unit cell

Ve

Also, there are 6 atoms/unit cell for HCP. Therefore the theoretical density is

nAMg
VeNa

p:
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