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AP WORKED ANSWERS      
 
2004, 2 
 
Points 2, 2, 1, 3, 2 
 
(a) 

(i) Moles of Fe = -1
75.0 g

55.85 g mol
 = 1.34 moles 

 
(ii) Using P V = n R T 
 

  
   

2.66 11.5P Vn =  = 
R T 0.0821 298

= 1.25 moles 

 
(b) From ratio in equation, 1.5 moles of oxygen 
is required to react with 2 moles of iron, i.e. 
75% as much. 
 
(0.75) (1.34) = 1.01 = moles of oxygen 
required. Since there are actually 1.25 moles of 
oxygen present, it is in excess, and the iron is 
the limiting reactant. 
 
(c)  Iron is the limiting reactant. From ratio in 
equation; 
 

mols of Fe2O3 = moles of iron
2

 

= 1.34
2

 =  0.670 mols 

 
(d) (i) G = H – TS 
 
-740 = -824 – (298) S 
 
S = -0.28 kJ mol-1 K-1 
 
(ii) Enthalpy is the more important factor. 
Negative H values favor spontaneity since 
they favor a negative G (spontaneous 
reaction). The fact that this reaction has a 
negative S does NOT favor a negative G. 
Negative G’s are favored when greater 
disorder is achieved (positive S). 

(e) Either via Hess’ cycle or algebraically. 
 
Need to find the H for the target equation; 

Fe(s) + ½O2(g)  FeO(s) 
 
Data given; 
 
2Fe(s) + 1½O2(g)  Fe2O3(s)       -824 (#1) 
2FeO(s) + ½O2(g)  Fe2O3(s)      -280 (#2) 
 
By dividing equation #1 by 2, reversing 
equation #2 AND dividing it by 2, and then 
adding them, we get; 
 
Fe(s) + ¾O2(g)  ½Fe2O3(s)          -412 
½Fe2O3(s)  ¼O2(g) + FeO(s)       +140 
=============================== 
Fe(s) + ½O2(g)  FeO(s)                -272 kJ 
 
 
 
 
 
 

 


