
Friday, January 24, 2025                      A 

EE 362 Electronic, Magnetic, & Opt. Prop. of Mat’ls Quiz 1 (Spring 2025) 
Name ___KEY A____ 

 
Instructions:  Open notes.  Place answers in indicated spaces and show all work for credit. 

Sulfur in its alpha state (α-S) has a primitive orthorhombic crystal lattice with lattice constants a = 1.0460 nm, 
b = 1.2861 nm, and c = 2.4481 nm (assume they are in x-, y-, & z-directions respectively).  Find the atomic 
number and weight of sulfur.  Then, find the atomic surface density (top face), atomic volume density, and 
mass density of α-S. 

 

From periodic table, sulfur has an: 

atomic number of 16, and  

atomic weight of 32.066. 

 

 

 

# atoms/top = 4 corners (1/4 atom/corner) = 1 atom 
asdα-S = (# atoms/unit cell)/area = 1 /(a b) = 1 / [1.046×10-9 (1.2861×10-9)] 

  ⇒  asd α-S = 7.4335 × 1017 atoms/m2 = 7.4335 × 1013 atoms/cm2 

# atoms/unit cell = 8 corners (1/8 atoms/corner) = 1 atom 
avdα-S = (# atoms/unit cell)/volume = 1/[abc] = 1/[1.046×10-9 (1.2861×10-9) 2.4481×10-9]  

⇒  avd α-S = 3.03644 × 1026 atoms/m3 = 3.03644 × 1020 atoms/cm3 

The mass density md of α-S is 
mdα-S = (avdα-S) (Ar,α-S) / NA = 3.03644 × 1020 atoms/cm3 (32.066)/ 6.02214076 × 1023 

⇒  md α-S = 16,168 g/m3 = 0.01617 g/cm3  
(Oops!  Lattice constants must have been for a unit cell bigger than a primitive cell as the density of sulfur is 
~2.1 g/cm3 according to google) 

atomic number S = _____16____________                 atomic weight S = ____32.066___________ 

atomic surface density α-S = 7.4335 × 1017 atoms/m2 = 7.4335 × 1013 atoms/cm2 

avd α-S = 3.0364 × 1026 atoms/m3 = 3.0364 × 1020 atoms/cm3         mass density α-S = 0.01617 g/cm3 
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Friday, January 24, 2025                      C 

EE 362 Electronic, Magnetic, & Opt. Prop. of Mat’ls Quiz 1 (Spring 2025) 
Name ___KEY B____ 

 
Instructions:  Open notes.  Place answers in indicated spaces and show all work for credit. 

Iron in its alpha state (α-Fe) has a body-centered cubic crystal lattice with lattice constant a = 286.65 pm.  Find 
the atomic number and weight of iron.  Then, find the atomic surface density (top face), atomic volume density, 
and mass density of α-Fe. 

From periodic table, iron has an: 

atomic number of 26, and  

atomic weight of 55.845. 

 

 

 

 
# atoms/top = 4 corners (1/4 atom/corner) = 1 atom 
Asdα-Fe = (# atoms/unit cell)/area = 1 /a2 = 1 / (286.65×10-12)2 

  ⇒  asd α-Fe = 1.217 × 1019 atoms/m2 = 1.217 × 1015 atoms/cm2 

# atoms/unit cell = 8 corners (1/8 atoms/corner) + 1 atom in center = 2 atoms 
avdα-Fe = (# atoms/unit cell)/volume = 2 / a3 = 2 / (286.65×10-12)3 

⇒  avd α-Fe = 8.4913 × 1028 atoms/m3 = 8.4913 × 1022 atoms/cm3 

The mass density md of α-Fe is 
mdα-Fe = (avdα-Fe) (Ar,α-Fe) / NA = 8.4913 × 1022 atoms/cm3 (55.845)/ 6.02214076 × 1023 

⇒  md α-Fe = 7,874,220 g/m3 = 7.874 g/cm3 

(Yay!  From google, the density of iron is ~7.87 g/cm3.) 
 
 

atomic number Fe = ____26_____________                 atomic weight Fe = ___55.845____________ 

atomic surface density α-Fe = 1.217 × 1019 atoms/m2 = 1.217 × 1015 atoms/cm2 

atomic vol. density α-Fe = 8.49 × 1028 atoms/m3 = 8.49 × 1022 atoms/cm3           md α-Fe = 7.874 g/cm3 
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