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Question 1 
A) 




B)





C)



D)



E)
This material is extremely good for the required purpose as its theoretical density is far lower than the stated 12g/cm3. 
Question 2
	
	Molybdenum
	Nickel

	Atomic Weight (g/cm3)
	10.3
	8.9

	Atomic Radius (nm)
	0.1363
	0.1246

	Crystal Structure
	BCC
	FCC

	APF
	0.68
	0.74

	Unit Cell Volume (nm3)
	


	



	Theoretical Density (g/cm3)
	



	





Although the unit cell volume of Nickel is higher than Molybdenum and the atomic weight is lower, the theoretical density of Nickel is higher than that of Molybdenum due to the atomic packing fraction being higher, meaning that more of the lighter atoms are in the larger space. The FCC structure allows for tighter packed atoms than the BCC structure that means that the lighter atoms coupled with the larger unit cell still means that the theoretical density is marginally higher. 
The numbers suggest that these materials are very similar and that would be correct, both metals are silvery white in appearance and both have a high melting point, although nickel is considered to be a harder material and more conductive of electricity due to the more tightly packed material, this is confirmed by the theoretical density of the material. Both metals are ductile and malleable although molybdenum more so, again the result for the theoretical density concurs this. 
Question 3
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Question 4
[image: ]
A) Head Coordinates: X0 Y0 Z0 – Tail Coordinates: X0 Y1 Z1
X: 0 – 0 = 0, Y: 0 – 1 = -1, Z: 0 – 1 = -1 
[ 0 -1 -1 ] 
B) Head Coordinates: X0 Y1 Z1 – Tail Coordinates: X1 Y1/2 Z1
X: 0 – 1 = -1, Y: 1 – 1/2 = 1/2, Z: 1 – 1 = 0 
[ -1 ½ 0 ]  X 2
[ -2 1 0 ]
C) Head Coordinates: X1 Y1 Z1 – Tail Coordinates: X1/2 Y1/2 Z0
X: 1 – 1/2 = 1/2, Y: 1 – 1/2 = 1/2, Y: 1 – 0 = 1
[ ½ ½ 1 ] X 2
[ 1 1 2 ]


D) Head Coordinates: X1 Y1/2 Z0 – Tail Coordinates: X1/2 Y0 Z1
X: 1 – ½ = 1/2, Y: ½ - 0 = ½, Z: 0 – 1 = -1
[ ½ ½ -1 ] X 2
[ 1 1 -2 ]
Question 5
[image: ]
A) Head Coordinates: ( 1 -1 0 ), Tail Coordinates: ( 0 0 0 )
Head – Tail = ( 1 -1 0 ) – ( 0 0 0 ) = ( 1 -1 0 )
[bookmark: _Hlk70437667][bookmark: _Hlk70437774] 				
			
					

				
			


[ 1 -1 0 0 ]



B) Head Coordinates: ( 1 1 0 ), Tail Coordinates: ( 0 0 0 )
Head – Tail = ( 1 1 0 ) – ( 0 0 0 ) = ( 1 1 0 )
			
			
					

				
				

Multiply all by 3
[ 1 1 -2 0 ]

C) Head Coordinates: ( 0 0 1 ), Tail Coordinates: ( 0 0 0 )
Head – Tail = ( 0 0 1 ) – ( 0 0 0 ) = ( 0 0 1 )
			
			
					

				
				


[ 0 0 0 1 ]
Question 6
[image: ]

1. 
	Intercepts

	X
	Y
	Z

	∞
	∞
	1

	Reciprocals

	0
	0
	1

	Answer

	(001)




2. 
	Intercepts

	X
	Y
	Z

	∞
	1
	∞

	Reciprocals

	0
	1
	0

	Answer

	(010)



3. 
	Intercepts

	X
	Y
	Z

	-1
	∞
	∞

	Reciprocals

	
	0
	0

	Answer

	()



4. 
	Intercepts

	X
	Y
	Z

	∞
	1
	1

	Reciprocals

	0
	1
	1

	Answer

	(011)



5. 
	Intercepts

	X
	Y
	Z

	1
	-1
	∞

	Reciprocals

	1
	
	0

	Answer

	()



6. 
	Intercepts

	X
	Y
	Z

	1
	∞
	-1

	Reciprocals

	1
	0
	

	Answer

	()
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  Alloy        A tomic Weight       Density      Atomic Radius            ( g/mol )         ( g/cm 3)      ( nm )      A        77.4          8.22          0.125      B        107.6          13.42          0.133      C        127.3          9.23          0.142  


