3.40 Sketch within a cubic unit cell the following planes:
(e (111),
f (122),
@ (123),

(h) (013)

Solution

The planes called for are plotted in the cubi¢ oells shown below.




3.42 Determine the Miller indices for the planes shown in the following unit cell:

Am————] o R pE——

e

+x

Solution

For plane A we will move the origin of the cooraiie system one unit cell distance to the upwandgatbe
zaxis; thus, this is 4322) plane, as summarized below.

X Y z

Intercepts a b _c

3 2 2
Intercepts in terms &, b, andc 1 1 _1

3 2 2
Reciprocals of intercepts 3 2 -2
Reduction (not necessary)
Enclosure (32)

For plane B we will move the original of the coimate system on unit cell distance alongxteis; thus,
this is a(101) plane, as summarized below.

X y z

a c

Intercepts — oob -
2 2

. 1 1
Intercepts in terms &, b, andc - 00 >

Reciprocals of intercepts

|
N
o
N

Reduction -1 0 1
Enclosure (101)



3.43 Determine the Miller indices for the planes shown in the following unit cell:

(SIS

e

+x

Solution

For plane A since the plane passes through tigénasf the coordinate system as shown, we will mihee
origin of the coordinate system one unit cell diseto the right along theaxis; thus, this is 324) plane, as

summarized below.

X y pA
Intercepts A -b £
3 2
. 2 1
Intercepts in terms &, b, andc 3 -1 >
Reciprocals of intercepts g -1 2
Reduction 3 -2 4
Enclosure (324)

For plane B we will leave the origin at the urétlas shown; this is a (221) plane, as summartizdolv.

X y A
Intercepts a b o
2 2
. 1 1
Intercepts in terms @&, b, andc > 5 1
Reciprocals of intercepts 2 2 1
Reduction not necessary

Enclosure (221)



4.7 What is the composition, in atom percent, of an alloy that consists of 30 wt% Zn and 70 wt% Cu?

Solution

In order to compute composition, in atom percefih 30 wt% Zn-70 wt% Cu alloy, we employ Equation
4.6 as

‘Z — CZnACu x 100
" CZn ACU + CCuAZn

_ (30)(63.55g/mol) 9
(30)(63.55 g/mol)+ (70)(65.41 g/mol)

=29.4 at%

- CcuPzn
. CZn'ACu +CCuAZn

Ce x 100

_ (70)(65.41 g/ mol)

= x 100
(30)(63.55 g/mol)+ (70)(65.41 g/mol)

=70.6 at%



4.8 What is the composition, in weight percent, of an alloy that consists of 6 at% Pb and 94 at% Snh?
Solution

In order to compute composition, in weight percefta 6 at% Pb-94 at% Sn alloy, we employ Equation
4.7 as

Cppheb
CI‘DtAPb + Cér Asn

x 100

Cpp

_ (6)(207.2 g/ mol) »
"~ (6)(207.2 g/mol)+ (94)(118.71 g/mol)

=10.0 wt%

x 100

CS — C‘SnASI’]
n — ' '
CptApb* CgrAsn

_ (94)(11&.71g/mol) »
~ (6)(207.2 g/moly (94)(118.71 g/mol)

100

=90.0 wt%



