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AQA A2 Chemistry 

3 Acids and bases

1
(a)
(i)
pH = −log10[H3O+(aq)] [1]; or log10 [H+]


(ii)
Kw = [H3O+(aq)][OH−(aq)] [1]; or Kw = [H+][OH−]



(iii)
[H+] = 10−13.22 = 6.03 × 10−14 mol dm−3 [1]



Kw = 6.03 × 10−14 × [OH−]





= 6.03 × 10−14 × 0.132





= 7.95 × 10−15 mol2 dm−6 [1]

(b)
(i)

[image: image1.wmf] [1]



(ii)
10−3.75 = 
[image: image2.wmf] [1]




[H+] = 5.96 × 10−3 mol dm−3 [1]



so pH = −log10(5.96 × 10−3) = 2.22 [1]

(c)
(i)
A solution that resists change in pH when small amounts of either acid or base are added [1]


(ii)
Amount of HCOOH(aq) = 
[image: image3.wmf] = 4.00 × 10−3 mol




Amount of KOH(aq) = 
[image: image4.wmf] = 1.32 × 10−3 mol




The mixture contains 1.32 × 10−3 mol HCOO−(aq) [1]



and (4.00 × 10−3 − 1.32 × 10−3) = 2.68 × 10−3 mol HCOOH(aq) [1]




The volume of the mixture is 30 cm3 so the concentrations (in mol dm3) are




[HCOO−(aq)] = 4.40 × 10−2; [HCOOH(aq)] = 8.93 × 10−2



Ka for methanoic acid = 
[image: image5.wmf] 



so 10−3.75 [1] = 
[image: image6.wmf]



[H+] = 
[image: image7.wmf]= 3.61 × 10−4 mol dm3



So, pH = −log10(3.61 × 10−4) = 3.44 [1]
2
(a)
(i)
C6H5COOH(aq) + NaOH(aq) ( C6H5COO−Na+(aq) + H2O(l) [1]


(ii)
Amount of benzoic acid = 
[image: image8.wmf] = 2.50 × 10−3 mol [1]



Amount of NaOH = 2.50 × 10−3 mol




So, 2.50 × 10−3 = 
[image: image9.wmf] × [NaOH(aq)]




[NaOH(aq)] = 0.161 mol dm−3 [1]


(iii)

                       [image: image10.jpg]< equivalence
Point

i

Volume of alkali added (cm?)



                      [2]


(iv)
Phenolphthalein [1]



It has a pKin of 9–10, the pH at equivalence for this titration [1]

(b)
The volume of NaOH(aq) would be the same [1]; the number of available hydrogen ions from ethanoic acid is the same because the concentration is the same [1]
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