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      (a)   NaCl  +  NaClO  +  H2O   (1) 
  5NaCl  +  NaClO3  +  3H2O (1)

[2] 

(i) Cold Cl2  +  2NaOH
Warm 3Cl2  +  6NaOH

(ii)  isproportionation [1] 
(b) P can (extend the normal octet of electrons) by using 3d orbitals /

P can promote 3s electron to 3d orbital   (1)
N cannot do this since it is in the second period / 3d orbitals not available (1)

[2] 

(c) The terms involved are: lattice breaking enthalpy which is endothermic (1)
(1) 

(1) 

and hydration enthalpy which is exothermic 

ΔH solution = ΔH lattice breaking + ΔH hydration  (or similar) 

If ΔH solution is negative then the ionic solid will be soluble  (1)

[4] 
QWC   Selection of a form and style of writing appropriate to purpose and to 

complexity of subject matter [1]

(d) (i)

[2] 

Iodide   (1) 
Only one with less positive standard potential than 
Fe3+, Fe2+ half-cell (1)  
(2nd mark can be obtained from calculation value and statement) 

(ii)  Pt(s)  Fe2+(aq), Fe3+(aq)   Ce4+(aq), Ce3+(aq)  Pt (s) (1)  
 EMF = 1.45 – 0.77 = 0 .68 V  (1) [2]

(e) (i)            (1) Kc = [CH3COOCH3][H2O]             
       [CH3COOH][CH3OH] 
No units 

(ii) moles = 1.25 × 32.0 = 0.04(0)

(1) [2]

[1]
       1000 

(iii) [CH3COOH] = 0.04, therefore 0.06 used in reaction and
[CH3COOCH3] = 0.06, [H2O] = 0.06 and
[CH3OH] = 0.083 – 0.06 = 0.023    (1)
Kc = 0.06 × 0.06  = 3.91            (1) [2]
       0.04 × 0.023 

(iv) Value of Kc decreases since the equilibrium shifts to the left /
the forward reaction is exothermic [1] 

Total [20] 
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