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1 (a) Kc = 
2

22

[HI]

]][I[H
  (1)   [1] 

 

 (b) Kc = 
2(1.47)

0.2740.274 ×
 = 0.035  (1)   [1] 

 
(c) At room temperature: 

 
iodine is a solid/solids not Kc expression  (1) 
 
[I2(g)] is small/concn too small to be measured  (1) 
 
it takes longer to reach equilibrium/reaction is slower  (1)  [2 max] 
 

(d) (i) ∆H reacn = ∆H for bonds broken – ∆H for bonds made  (1) 
 

 (ii) 2H – I    → H – H + I – I 
 
  2 x 299  436 151 values (1) 
 
  ∆H = 2 x 299 – (436 + 151) 
   
  = + 11 kJ mol-1 (1)    [3] 
 
(e) (i) An acid that is completely ionised  (1) 

 

(ii) HI + H2O → H3O
+ + I- 

 
(iii) I- (1)     [3] 
 
     [Total 10] 
 

2 (a) 4Al + 3O2 → 2Al2O3  (1)  [1] 
 

(b) some answers may contain diagrams which are equivalent to the words given below 
 

(i) Al2O3 has a giant structure of ions (Al
3+ and O2-) (1) 

 
 held together by strong ionic bonds  (1) 
 
 or a giant structure of atoms  (1) 
 
 with strong covalent bonding throughout the lattice  (1) (2 max) 
 
(ii) SO3 consists of small molecules 

 
or is simple molecular 
 
not simple covalent  (1) 
 
held together by weak van Waals’ forces  (1) 
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(iii) SiO2 is giant covalent/macromolecular  (1) 
 

with strong covalent bonds (1) 
 
P4O10 is a simple molecular (as in SO3) (1)  [7] 
 

(c) (i) Na2O + H2O → NaOH 
 

or MgO + H2O → Mg(OH)2  (1) 
 

(ii) P4O10 + 6H2O → 4H3PO4 
 

or P4O10 + 2H2O → 4HPO3 
 

or SO3 + H2O → H2SO4  (1)  [2] 
 
    [Total 10] 

 
3 (a) (i)  

 [4] 
 

(ii) anode 2Cl
- (aq) → Cl2(g) + 2e- 

 

 cathode 2H+(aq) + 2e- → H2(g)  (1) 
 

 or 2H2O(l) + 2e- → H2(g) + 2OH-(aq)  (1)  [2] 
 

 (iii) anode Cl goes from -1 to 0  (1) 
 
   cathode H goes from -1 to 0  (1)  [2] 
 
  (iv) sodium hydroxide (answer may be on diagram)  (1)  [1] 
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(v) manufacture of  
 
soap detergents 
 
paper degreasing fluids 
 
rayon  aluminium  
 
glass  dyes 
 
bleach/NaClO/Javel/Jik/Jenola  any 2 [1] 
 

(b) (i) H2 +  Cl2  → 2HCl  (1) 
 

(ii) HCl + H2O → H3O
+ + Cl

-  (1) 
 
   thus bonding goes form covalent to ionic   [2] 
 

(c) (i) AgNO3(aq) + HCl(aq) → AgCl(s) + HNO3(aq) 
 

  or Ag+(aq) + Cl
- (aq) → AgCl(s)  (1) 

 
  white ppt. forms  (1) 
 

(ii) ppt. dissolves to give colourless solution  (1) 
 

   AgCl(s) + 2NH3(aq) → [Ag(NH3)2] Cl(aq) 
 

   or Ag+(s) + 2NH3(aq) → [Ag(NH3)2]
+(aq)  (1) 

 
   Correct state symbols in either (i) or (ii) (1)  [5] 
 
     [Total 17] 
 
4 (a) (i) C10H20O  (1) 

 
(ii) 156 

 
   allow e.c.f. on (a) (i)  (1)  [2] 
 

(b) (i) primary  (1) 
 
   alcohol  (1) 
 

(ii) alkene (1)   [3] 
 

(c) carbon atom number 6 circled  (1)  [1] 
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 (d) (i) R                CH2OH 
  
      C = C 
 
CH3             H   (1) 
 

 (ii) it does not have chiral C atom  (1)  [2] 
 
(e) bromine is decolourised  (1)  [1] 
 
(f) (i) R      H  (1) 
 
              C = C 
 
     CH3      CO2H 
 
 (ii) R    H 

 
   C = C  
 
   CH3    CH2OCOCH3 (1)   
 

   
(iii)  R    H 

 
     C = C 
    CH3  I      I  CH2Br 
     H    Br 
 
   or R   CH2Br 
      C = C  
    CH3  I     I  H 
     Br   H 
 
   correct addition of HBr  (1) 
 
   substitution of -CH2OH by Br  (1)    [4] 
 
        [Total 13] 
 
5 (a) (i)                   H  H   
                         I     I 

    CH3CHO + HCN → H–C–C–O–H   (1)   
                         I     I 

                     H  C≡N 
 

(ii) nucleophilic addition  (1) 
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  (iii)     H                                H 
             δ

+     δ
-   I             HCN            I  

    CH3–C = O → CH3–C –O- → CH3–C–OH + CN- 

     I   I                                 I  
              H    –CN      CN                               CN 
 

   C = O dipole correctly shown  (1) 
 

   attack on C 

δ+ by CN-  (1) 
 

   correct intermediate/correct curly arrow on C = O  (1) 
 

   CN- regenerated  (1)     [5 max] 
 

 (b) (i)          H                                   H 
             I                                    I  

    CH3–C–OH + 2H2O →  CH3–C–OH + NH3  (1)  
             I                                    I 
             CN                               CO2H 
  (ii) hydrolysis  (1)      [2] 
 

(c) CH3CHO → CH3CH(OH)CO2H 
 

44  90 both Mr values correct  (1) 
 

4.40 g → 9.00 g 
 

% yield = 
00.9

10040.5 ×

 expression  (1) 

 
= 60%  value  (1)     [3] 
 
       [Total 10] 

 
 
 
 
 
 
 
 


