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Points 1, 2, 4, 1, 2 

 

(a) Kp =  

 

(b)  

 N2(g) O2(g) ⇌ 2NO(g) 

I 6.01 1.61  0 

C - x - x  + 2x 

E 6.01 - x 1.61 – x  0 + 2x = 0.122 

 

 Since x = 0.122/2 = 0.061, so 

 

 Kp =   = 1.62 x 10-3 

 

 

(c) (i) OH-(aq) + HNO2(aq) → NO2-(aq) + H2O(l) 

 

 If the NaOH(aq) is used as the limiting reactant, then the weak acid is only partially neutralized by the base, 

then it will remain in solution, along with its conjugate base (NO2-(aq)), that is a product of the reaction. 

The combination of the weak acid and its conjugate base is a buffer solution. 

 

 (ii) At a pH of 3.40, the concentrations of the weak acid and the weak base must be equal. This is achieved 

halfway to the equivalence point. 50.0 mL of 0.100 M NaOH should be added to half-neutralize 100. mL 

of HNO2(aq). 

 

(d) In terms of capacity the second student, since the capacity of the buffer is doubled, since there are twice as 

many moles of each component in the second student’s buffer solution, allowing it to absorb twice the amount 

of acid and base. 

 

 In terms of resisting pH change, also the second student. For example, when the ratio of conjugate base to acid  

is 0.005/0.005 = 1, the addition of a 0.0025 moles of a strong acid will make the new ratio 0.0025/0.0075 = 

0.33. The addition of the same amount of strong acid to a buffer with an initial ratio of 0.01/0.01 = 1, makes the 
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new ratio 0.0075/0.0125 = 0.6. The change to 0.33 results in a bigger change of pH than that of the change to 

0.6. 

 

(e) Ratio of conjugate base to acid is 1:2. 

 

 pH = pKa + log  = 3.40 + log (0.5) = 3.10 

 


