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Section A 
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Question 2 
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2.2.1 of hydrochloric acid reacts with of calcium carbonate at STP according to the  

       following balanced equation:  

 

CaCO3(s)   +       2HCl(g)        →         CaCl2(aq)      +   H2O(l)  +    CO2(g) 

Given:  0,5 g     0,448 dm3 

        n = m/M      n = V/V0          

    = 0,5 / 100         = 0,448 / 22,4 

   = 0,005 mol        = 0,02 mol 

Needed: n = 0,02/2 x1      n = 0,005/1x2 

    = 0,01 mol             = 0,01mol 

 LIMITING               EXCESS         (6) 

 

 2.2.2     Excess HCl:      Produce: 

      n = 0,02 – 0,01       n = 0,005/1x1    

          = 0,01 mol        = 0,005 mol 

  Total mol = 0,01 + 0,005    = 0,015 / 0,02 mol gas            (4) 

[18] 

Question 3 

 

 3.1.1 Ea = 65 – 15  = 50 kJ.mol-1            (2) 

 

 3.1.2 ΔH = 40 – 15 = 25 kJ.mol-1                      (2) 

 

 3.1.3 ENDOTHERMIC            

Energy of products is greater than energy of reactants / ΔH is positive   (2) 

 

 

  

Careful – one of the 

gaseous reactants is in 

excess and you need to 

add that to the gaseous 

product that forms  
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3.2.6 Increasing the temperature would increase the amount of kinetic energy  that the 

particles have. This would result in more collisions, so more effective collisions per 

unit time,  INCREASING the rate of the reaction.      (3) 

[19] 

 

Question 4 

4.1 A base is a proton acceptor           (1) 
 
4.2.1               (1) 
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4.2.2                         (1) 
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Or  

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Question 5 

5.1  

 

 

 

 

5.2 

 

 

 

  



 

5.3 

The bonds in both molecules are polar  due to the electronegativity difference between O and F  

and then C and O 

OF2 is bent 

CO2 is linear 

OF2 has asymmetrical distribution of charge and CO2 has symmetrical distribution of charge.  

 

 

5.4.1 

 

 

5.4.2  
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Question 6 

6.1.1 pentane / heptane            (1) 

6.1.2 propane             (1) 

6.2.1    Van der Waal’s London forces         (1) 

6.2.2 As molecular size increases, boiling point increases.      (1) 

6.2.2 As molecular size increases, vdW London forces increase in strength.  Thus bigger 

molecules require more energy to separate the molecules and thus BP is higher.  (2) 

 

[6] 

 

 

 

 



Question 7 

7.1 Volume is inversely proportional to pressure.        (2) 

7.2   

 

7.3 

 

 

 

 

 

 

7.4 Boyles Law                   (1)  

[10] 

 

Question 8 

8.1  Increase in oxidation number         (1) 

8.2.1 Copper            (1) 

8.2.2 Ag+             (1) 

8.2.3 Ag+ (aq) +  2e →  Ag(s)            (2) 

[5] 

 

Temperature / no of moles of gas    (1)  
  

Careful – the graph 

shows 
𝟏

𝑽
 and you need to 

invert this at the end  



Question 9 
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9.4 

Al(s)/Al 3+(aq)(1 mol.dm-3)  //  Pt(s)/Cl2(g)(1atm)/Cl-(aq)(1 mol.dm-3)  

Or  

Al(s)/Al 3+(aq)(1 mol.dm-3)  //  Cl2(g)(1atm)/Cl-(aq)(1 mol.dm-3)/Pt(s)  

 

[11]  

(1) 



 

 

Question 10 

10.1 A substance of which the aqueous solution contains ions   OR 

 A substance that dissolves in water to give a solution that conducts electricity.  (2) 

10.2  

10.3              (2) 

 

10.4              (2) 

 n (e) in 1 hour = 7,22 x 1022 x60x60  = 2,6x1026    

n (e) = N0/NA   

  = 2,6x1026   / 6,02x1023   

  = 4,32 mol 

  n (Cu) = 4,32 ÷ 2  

  = 2,16 mol 

 m (Cu) = n x M 

  = 2,16 x 63,5 m 

  = 137,13 g  

(6) 

 

[11] 
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