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Question 1a
	Write down the number of atoms within this unit cell.








Question 1b
	Show that the atomic packing fraction for this unit cell is 0.55.

      








Question 1c
	In an example of this cube, the radius of a single atom is 0.142mm. Calculate the volume of the cube.

      


Question 1d
	Given the hypothetical material above has an atomic weight 53.5g/mol. Calculate its theoretical density.




Question 1e
	Comment on its suitability for its intended purpose.
The material used is suitable for its intended purpose as the density used is less 12g/cm3.
Question 2
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The atomic packing fracture of molybdenum is slightly higher than that of nickel, as well as this molybdenum has a slightly higher density than nickel.  Nickel however has a higher unit of volume than molybdenum.  















Question 3 
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Alloy A
 g/mol



      


  


	Alloy B
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Question 6
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Molybdenum and Nickel are two elements commonly used in many design choices of materials particularly
when creating and or modifying the propertics of alloys. They have atomic weights of 10.3 gem? and 8.9 glem’
respectively.
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From the table given below, compare and contrast these two materials commenting of their atomic packing fraction,
unit cell volumes and theoretical densitics. [15]
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The atomic weight, density, and atomic radius for three hypothetical alloys are listed in the following table.

For cach, determine whether its crystal structure is FCC, BCC, or simple cubic and then justify your
determination.

[15]
Alloy Atomic Weight Density Atomic Radius
(g/mol) (g/cm3) (um)
A 774 822 0.125
B 107.6 13.42 0133

Cc 1273 9.23 0.142
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Write down the vectors A, B, C and D
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Write down the vectors A, B and C
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Write down the plane directions of the planes shown below
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The hypothetical unit cubic cell below is of cube length a. The suggested use of this material is for substrate
design for semiconductor purposes and one factor is if ts theoretical density is less than 12 g/em?. It has a
whole atom at its body centre (cannot be seen) and the remainder of the cube consists of whole atoms, half
atoms and 1/8 atoms. The red lin indicates a distance between two comers, which is an exact integer number
of atomic radii.




