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QUESTION 1 
 
1.1 C                     (2) 
 
1.2  A                    (2)  
 
1.3  B                    (2) 
 
1.4 C                     (2) 
 
1.5 D                     (2) 
 
1.6 D                     (2) 

         [12] 
 
QUESTION 2 
  
2.1.1 a series of organic compounds that can be described by the same general formula  

OR a series of organic compounds in which one member differs from the next by a CH2 
 group. ( 2 or 0)                         (2) 

2.1.2 alcohols                    (1) 

2.2.1 organic molecules with the same molecular formulae but different structural  
formulae                   (2) 

2.2.2 positional                    (1) 

2.3 2 - methylbutan – 2 – ol                (2) 

2.4  
 
 
 
 
 

   

                       

 

                                       (2) 

2.5.1 CnH2n                  (1) 

2.5.2 contains a double bond between atoms of carbon.             (1) 

2.5.3  

 

                              (2) 
          

  

 If hydrogen missing: 
2

1
                   

                  [14] 

  H  H  H    O  H  H  H   
  │  │  │    ║  │  │  │   
H – C ― C ― C ― O ― C ― C ― C ― C ― H 
                   
  │  │  │      │  │  │   
  H  H  H      H  H  H   

 H  H   
 │  │   
― C ― C ―  

 │  │    n  
 H  H   

 Whole structure correct:          2/2 

 Only functional group correct        1/2 

 More than one functional group                     0/2 
 

 functional group 
 whole structure correct 
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QUESTION 3 
 
3.1 temperature at which the vapour pressure of a substance equals the atmospheric 

pressure.  
                            (2) 
THE FOLLOWING QUESTIONS HAVE TWO POSSIBLE ANSWERS. 
 
3.2 What is the relationship between boiling point and type of functional group/homologous 

series/chain length?                 (2) 
  
 
 
 
3.3 molecular mass                  (1)

  
3.4 

 carboxylic acids have a higher boiling point than alcohols with the same  
molecular mass 

 carboxylic acid has TWO sites for hydrogen bonding compared to the  
alcohols which have only ONE site     

 intermolecular forces between acid molecules are therefore stronger than  
between alcohol molecules 

 more energy is required to overcome intermolecular forces between acid 
molecules                   

OR 

 alcohols have a lower boiling point than carboxylic acids with the same molecular 
mass  

 alcohols which have only ONE site compared to the carboxylic acid has TWO sites 
for hydrogen bonding  

 intermolecular forces between alcohol molecules are therefore weaker than  
between carboxylic acid molecules 

 less energy is required to overcome intermolecular forces between alcohol 
molecules                  (4) 

 
OR 

 
3.2 What is the relationship between boiling point and length of carbon change?          (2) 
 
 
 
 
3.3 Type of functional groups                  (1) 
 
3.4 As the length of the chains  of the carboxylic acids and alcohols increases the boiling 
 points increase.   
 There will be more sites for London Forces.   
 More energy needed to separate the molecules.               (4) 
 
 
3.5 propanoic acid                            (1) 
                                                [10] 

correct variables 
relationship stated as a question 

correct variables 
relationship stated as a question 
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QUESTION 4 
 
4.1.1 addition                           (1) 
4.1.2 substitution                   (1) 
 
4.2.1 1,2 - dichlorobutane                 (2) 
 
4.2.2  
 
 
 
 
                               (2) 
 
4.2.3 hydrogen chloride/HCℓ                           (1) 
 
4.3 concentrated KOH/NaOH in ethanol 
 heat (under reflux)                                     (2) 
 
 
4.4 major                             (1) 
 
4.5  
 
 
 
 
 
 
 
 
 
 
                        (2) 
                                                                              [12] 
QUESTION 5 

5.1 150 s                                      (1) 

5.2 reaction will take longer than 150 s to reach completion/rate of reaction decreases    (1) 

5.3   

 

 

 

                 

 

          

       (3) 

 

       ΔV(H2)   
rate =   
         Δt  
        
   31 - 26   
rate =    
   90 - 60   
        
  = 0,167 cm3.s-1 

  

 

       H    H     H     H          
       │     │     │     │         
H ─ C ─ C ─ C ─ C ─ H  
       │     │     │     │                                        
      H     H     H     H     
    
                                        
 

                             H 
                      │ 

              H ─ C ─ H 
      H     H                       
       │     │                      
H ─ C ─ C ─ C ─ O ─ H  
       │     │                                                     
      H     H                                     
    H ─ C ─ H                                     
                      │ 
                      H        
   

 Whole structure correct:             2/2 

 Only functional group correct        1/2 

 More than one functional group     0/2 
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5.4 Amount of magnesium/concentration of HCl decreases 
 Number of collisions per unit time decreases  
 Number of effective collisions per unit time decreases                    (3) 
 

5.5  

 

 

       
 

 

 

 

 

                            (6) 

 

5.6.1  Maxwell – Boltzmann Distribution curve           (1)  
 

5.6.2  

 

 

 

 

 

                     (2) 

              
 
                   [18] 

QUESTION 6 

6.1 The system where the rate of the forward reaction equals the rate of the  
reverse reaction.                                                        (2) 

6.2   

 Fe3+ SCN- FeSCN2+ 

Initial concentration 
(mol.dm-3) 

x x 0 

Change(mol.dm-3) -1 -1 +1 

Equilibrium 
concentration(mol.dm-3) 

x – 1 
 

x – 1 
 

1  
 

 

   Kc = 
]][[

][
3

22





SCNFe

FeSCN
  =           

)1)(1(

)1(

 xx
      =  4   

    
  X         =          1,5 mol. dm-3

                                      (7) 
     

ratio  

n = 
   V__ 

 
 Vm 

     36 
 

 
= 

24,83 
   
 = 1,45 mol  
n(Mg) = n(H2)  
   = 1,45 mol 
m(Mg) = nM     
 = (1,45)(24)  

 = 34,8 g  
    
   

 

 

any one 

L 

Ea Kinetic energy 

N
u
m

b
e

r 
o

f 
p

a
rt

ic
le

s
 

 

 

●  Peak higher and to the                 
   left of the original  
●  Graph lower on the right 
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6.3.1 When the equilibrium in a closed system is disturbed, the system will  

re-instate a new equilibrium by favouring the reaction that will oppose the  
disturbance.  (2 or 0)                           (2) 

 

6.3.2 Turns orange                  (1) 
 
 

6.3.3 The formation of an insoluble FeF3 decreases the concentration of Fe3+
 

The system reacts by favouring the reverse reaction.      
More Fe3+ forms                                               (3) 
                                                                                      [15] 

  
QUESTION 7 
 
7.1.1 A substance that can act as an acid or a base             (2) 
 

7.1.2 HCO3
-   +   H2O   ⇌   H2CO3   +   OH-   LHS   RHS   BAL                                     (3) 

 
7.1.3 HCO3

- is not an Arrhenius base    
OR 

 
 
 

  
                               (2) 
 
 

7.2.1 Dissociates completely in water to form hydroxide/hydroxyl (OH-) ions.           (2) 
 

7.2.2     
 

 

                               (3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 pH = - log[H3O+]  

 0,108 = - log[H3O+]  

 [H3O+] = 0,78 mol.dm-3  
  

– marking 

Accept:    
HCO3

- produces hydroxyl ions/hydroxide ions/OH- when dissolved in water 
according to the given reaction   
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7.2.3 (POSITIVE MARKING FROM Q.  7.2.2)  

       

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

         
 
 
 
 
 
    
 
 

        (8) 
                 [20] 

   TOTAL: 100 

PLEASE NOTE: 
 
DUE TO THE TECHNICAL ERROR IN QUESTION 2.2.2 THE TOTAL MARKS HAS BEEN 
ADJUSTED TO 99. 
 
 

Option 1: 
n(Mg(OH)2)   =  ½n((HCℓ)  

    =  ½CV   

    =  ½ (0,78)(0,028)  

    =  0.01092 mols 

Option 2: 
     CA VA  

= 
 nA  

      CB VB  nB 
     
(0,78) (28) 

= 
2 

 
   (cB) (16) 1 
     
 CB = 0,6825 mol.dm-3 

 
   
 

n(Mg(OH)2) in 16 cm3 =  0.01092 mols 

n(Mg(OH)2) in 200 cm3 =  0,1365 mols  

m(Mg(OH)2) in 200 cm3 =  nM  

    =  (0,1365)(58)  

    =  7,92 g  

 

 

n(Mg(OH)2) = CV 
  = (0,6825)(0,016)  
  = 0,01092 mol 
 

m  =  CMV    
     
     = (0,6825) (58) (0,2)   
     =  7, 92 g    

  

 


