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7.      (a)     (i)      Ka =  (1) 

           (ii)     (1)     Ka =  (1) 

(2)     [H+] =  = 1.96 × 10–3 (1) 
(3)     pH = -log10[H+] (1) 

can score independently 
(4)     pH = 2.71 (1) 

2 d.p. essential 
If forget √ can score (1) and (3) for pH = 5.42 
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(b)     (i)      moles acid =  (1) = 5.50 ×10–3 

=  

 x = 25 ×  or 5.50 × 10–3 ×  

       = 36.7 (or 37) cm3 (or 36.6) (1) 
           

NOT 36 NOR 37.0 units must match 
 

(ii)     Indicator:                  thymol blue (1) 
Explanation:             weak acid – strong base (1) 
                                 equivalent at pH > 7 (1) 
                                 or high pH 

5 

(c)     (1)     mol NaOH added =  = 0.050 (1) 
If wrong Mr: CE  lose marks (1) and (2) then mark on 
consequentially → max 4 

(2)     mol CH3COOH left = 0.220 – 0.050 = 0.170 (1) 
(3)     mol CH3COO– formed = 0.050 (1) 

(4)     [H+] = Ka  OR pH = pKa +  etc (1) 
If expression wrong no marks for 4 / 5 / 6 

can score (1) to (4) in (5) 

(5)     [H+] = 1.74 × 10–5 ×  OR pH = 4.76 + log  (1) 
(6)     pH = 4.23 (1) 

Correct answer gets (1)(1)(1)(1)(1)(1) 
Mark (5) is for use of correct values of (acid moles) and 
(salt moles) 
if one wrong allow pH conseq 
if both wrong, no further marks 
e.g. if candidate forgets substitution in (2) 
he loses (2) and (5) but can score (1) (3) (4) (6) = max 4 

for pH = 4.12 if upside down; answer 5.29 scores 3 for (1) 
(2) (3) 
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8.   (a)     Solar cells do not supply electrical energy all the time 

1 

Rechargeable cells can store electrical energy for use when the solar cells are not 
working 

1 

(b)     Prevent pollution of the environment by toxic or dangerous substances / recycling 
of valuable components 

Do not allow ‘will not use up landfill sites’. 
1 
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10.     (a)     A catalyst in the same phase/phase as the reactants 

1 

(b)     (i)      A reaction in which a product acts as a catalyst 
1 

(ii)     Mn2+ or Mn3+ 

“Self-catalysing” not allowed 
1 

(c)     (i)      2CO + 2NO → 2CO2 + N2 

or      4CO + 2NO2 → 4CO2 + N2 

C not allowed as a product 
1 

          Reducing agent CO 
1 

(ii)     Pt, Pd or Rh 
1 

         Deposited on a ceramic honeycomb or matrix or mesh or sponge 
1 

         To increase surface area of catalyst 
1 

 [8] 

  
 

 
  
  



 

Page 6 

 
11. (a)    moles of Cr2O7

2– per titration = 21.3 × 0.0150 / 1000 = 3.195 × 10–4 

1 

(Cr2O7
2- + 14H+ + 6Fe2+ → 2Cr3+ + 7H2O + 6Fe3+ ) Cr2O7

2-:Fe2+ = 1:6 
If 1:6 ratio incorrect cannot score M2 or M3 

1 

moles of Fe2+ = 6 × 3.195 × 10–4 = 1.917 × 10–3 

Process mark for M1 × 6 (also score M2) 
1 

original moles in 250 cm3 = 1.917 × 10–3 × 10 = 1.917 × 10–2 

Process mark for M3 × 10 
1 

mass of FeSO4.7H2O = 1.917 × 10–2 × 277.9 = 5.33 (g) 
Mark for answer to M4 × 277.9 

(allow 5.30 to 5.40) 
Answer must be to at least 3 sig figs 
Note that an answer of 0.888 scores M1, M4 and M5 (ratio 1:1 
used) 

1 

(b)    (Impurity is a) reducing agent / reacts with dichromate / impurity is a version of 
FeSO4 with fewer than 7 waters (not fully hydrated) 

Allow a reducing agent or compound that that converts Fe3+ into 
Fe2+ 

1 

Such that for a given mass, the impurity would react with more dichromate than a 
similar mass of FeSO4.7H2O 
OR for equal masses of the impurity and FeSO4.7H2O , the impurity would react with 
more dichromate. 

Must compare mass of impurity with mass of FeSO4.7H2O 
1 
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