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1. Consider the four points a, b, c and d on the figure above. 
i. Give a brief description of how the forces change as you move from a – b – c – d
[4]

ii.   How would the crystal structure differ between points c and d			[2]

2. Show that the APF for FCC and BCC are 0.74 and 0.68 respectively	           [10]

3.  Considering the table below 			 
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i. Calculate the unit cell volume of Gold						[3]
ii.   Which element has a cell volume of  				[4]
iii.   Calculate the theoretical density of Aluminium given its atomic weight is                                        										[3]
iv.	Show that the radius of a Chromium atom is 0.1249nm given it has a density of  and an atomic weight of 					[4]

4. Calculate the indices of the vectors 1, 2 & 3						[9]
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5.	








Determine the Miller-Bravais indices of vectors a, b and c				[12]









6. Write down the plane directions of the planes shown below		[18]
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8.	a. Is it possible to have a Cu-Ag alloy that, at equilibrium, consists of:
i.  	a β phase of composition 95 wt% Ag – 5 wt% Cu, and 				[2]
ii. 	a liquid phase of composition 70 wt% Ag – 30 wt% Cu?			            [2]
iii.	what are the temperatures of i and ii respectively				            [2]			
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Table 3.1 Atomic Radii and Crystal Structures for 16 Metals

Metal

Aluminum
Cadmium
Chromium
Cobalt
Copper
Gold

Iron (a)
Lead

Crystal
Structure®

FCC
HCP
BCC
HCP
FCC
FCC
BCC
FCC

Atomic
Radius®
(nm)

0.1431
0.1490
0.1249
0.1253
0.1278
0.1442
0.1241
0.1750

Metal

Molybdenum
Nickel
Platinum
Silver
Tantalum
Titanium (e)
Tungsten
Zinc

Crystal
Structure

BCC
FCC
FCC
FCC
BCC
HCP
BCC
HCP

Atomic
Radius
(nm)

0.1363
0.1246
0.1387
0.1445
0.1430
0.1445
0.1371
0.1332

“ FCC = face-centered cubic; HCP = hexagonal close-packed; BCC = body-centered cubic.

b A nanometer (nm) equals 10~° m; to convert from nanometers to angstrom units (A),
multiply the nanometer value by 10.
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