
 

 

 May 2010 
 SEC Chemistry Paper IIA 

MARKING SCHEME 
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1. (a) L: 5 1
  M: 2 1
  T: 8 1
    
  (ii) The number of outer electrons indicates the group number. 

If answer refers to L(or one element only) award ½  
1

 (b) Gas 
All group 8 elements are gases (inert gases). 

1
1

    
 (c) More reactive. 

The larger the atom the easier it becomes to lose an electron. 
OR 
Reactivity increases on going down the group in group 2. 

1
1

   Total: 8 marks

2. (a) (i) Reversible or equilibrium 
 

1 

  (ii) 1 
 (b) (i) On cooling equilibrium shifts to the N2O4 side. 

More N2O4 is formed which is colourless so colour of  mixture 
is less intense. 

1
1

  (ii) Exothermic  
When heat is removed, more N2O4 is formed showing that heat 
is a product. 

1

1
  (iii) Pressure must be decreased. 

System will try to oppose decrease in pressure by increasing the 
number of particles hence shifting towards brown NO2. 

1

1
   Total: 8 marks
    
3. (a) C5H8N4O12 

Accept also C(CH2ONO2)4 and C(CH2)4(NO3)4 
1

 (b) (12x5) + (1x8) + (14x4) + (16x12) = 316. 1
 (c) (i) 1 mole weighs 316g 

? moles weigh 100g 
= 0.316mole 
If (b) is incorrect but working of (c) is correct award full marks 
for (c). 

 
1
1

  (ii) 1 mole PET gives 1 mole PETN (given) 
0.316 mol PET gives 0.316 mol PETN 
1 mol PET weighs (12x5) + (1x12)  + (16 x4) = 136g 
0.316 mol PET weighs? 
= 43.0g 

1
1
1

   Total: 7 marks



 
4. (a) Moles citric acid = 0.005 x 250/1000 = 1.25x10-3 moles. 

1 mole citric acid reacts with 3 moles sodium hydrogen carbonate 
Therefore moles sodium hydrogen carbonate required = 3.75x10-3 

moles. 
1 mole sodium hydrogen carbonate = 84 g 
3.75x10-3 moles = ? 
= 0.315g. 
 

1
½ 
½ 

1

1

 (b) 1 mole of citric acid produces 3 moles of carbon dioxide 
1.25x10-3 moles  produces ?  = 3.75x10-3 moles. 
1 mole of gas occupies a volume of 22.4dm3 

3.75x10-3 moles of gas occupy ? = 3.75x10-3 moles x 22.4 
= 0.084dm3. 

½ 
½ 
½ 

½ 
   Total: 6 marks
    
5. (a) (i) Both contain OH group. 

Form  CH3CH2Cl / CH3CH2CH2Cl respectively, structures 
required. 
 

1 
½ , ½

  (ii) CH2=CH2 is formed 
It is unsaturated as it has a double bond. 
 

1
1

 (b) (i) Effervescence. 
Accept also gas evolved which burns with a pop or other 
answers indicating that hydrogen is evolved. 
 

1

  (ii) OH present therefore like alcohols reacts with Na to give 
hydrogen. 1

   Total: 6 marks
    
6. (a) Dry ice: molecules of carbon dioxide are attracted by weak forces of 

attraction that are easily broken 
Carbon: strong covalent bonds must be broken, not weak forces.  
 
Do not accept: “the sublimation temperature differs because the bonds 
of the dry ice are weaker than those of the carbon …”. 
Do not accept: “weak covalent bonds in carbon dioxide vs strong 
covalent bonds in carbon”. 
 

1

1

 (b) In diamond all bonds are strong covalent bonds thus it is hard. 
Graphite is made up of layers with weak forces holding the layers 
together thus it is soft. 

1

1
   Total: 4 marks
  
7. Gas P: over water (if upward delivery is given award ½ mark) 

 
1 

 Gas Q: downward delivery 
 

1 

 Gas R: over water 
 

1 

 Gas S: upward delivery 1 
   Total: 4 marks



 

11. (a) (i) A naturally occurring mineral from which a metal can be 
extracted. 
OR 
Contains the metal with impurities 

1

  (ii) Iron(III) oxide  
Fe2O3. 
Accept also Fe3O4. 

1
1 

  (iii) Coke 
Calcium carbonate (limestone) 

1
1

  (iv) Limestone decomposes 1

8. (a) (i) Sugar is a carbohydrate. 
OR 
On heating a number of reactions take place. 
 
Prolonged heating produces carbon (black).  
OR 
C12H22O11→ 12 C + 11 H2O 

1

 
1

  (ii) Yeast produces carbon dioxide which forms empty spaces in 
bread making it soft. 
Sodium hydrogen carbonate too produces carbon dioxide on 
heating thus making bread soft. 

1

1
 

 (b) The colour is due to a substance which is pink when hydrated and blue 
when anhydrous. 
 
Do not accept rephrasing of the question statement, answer must refer 
to: hydrated/anhydrous/water of crystallization. 

1

 Total: 5 marks
    
9. (a) Br2   +  2I-         I2   +   2Br-

Oxidized 
Reason: Loss of electrons or Increase of Oxidation number 

1
1

 (b) 2Mg   +   SiO2         2MgO   +   Si 
Reduced 
Reason: Loss of oxygen or Decrease of oxidation number 

1
1

 (c) Ca   +  2HNO3               Ca(NO3)2   +  H2 
Oxidized 
Reason: Loss of electrons or Increase of Oxidation number 

1
1

  Total: 6 marks
   
10. (a) (i) Water travelling through rock contains minerals ( accept also 

calcium hydrogen carbonate) 
As it drips from the roof of a cave particles of solid minerals  are 
formed as the water evaporates. 

1

1

  (ii) As a stalactite is formed on the ceiling, some water drips to the 
floor. 
Water evaporates and a precipitate forms which is the 
stalagmite. 

1

1

 (b) The stalagmite is mainly calcium carbonate (must be mentioned). 
With acid carbon dioxide is evolved hence effervescence is observed. 

1
1

   Total: 6 marks
    



 

Carbon dioxide reacts with coke to form carbon monoxide 
Carbon monoxide reacts with iron(III) oxide to iron and carbon 
dioxide 
Calcium oxide reacts with silicon dioxide to form calcium 
silicate. 
(Accept equations instead of description. If equations only are 
used they must be correct and balanced to get mark. If reaction 
is described and equation is not correct, ignore the equation.) 

1

1

1

  (v) Carbon monoxide 1
 (b) (i) Electrons in the outer shell of iron atoms can move freely 

throughout the structure forming a mobile ‘sea’ of electrons. 
Metallic bond consists of the attraction between positive ions 
and the surrounding sea of electrons. 
Diagram 
DO NOT ACCEPT: ‘ELECTRON GLUE’ 

1

1

1

  (ii) If a force is applied to iron, rows of ions can slide or slip over 
one another. 
They re-position themselves together with the sea of electrons 
and strong bonds reform. It does not break 

1

1

  (iii) Iron conducts electricity due to the mobile sea of electrons. 
When a metal is connected in a circuit, the free electrons move 
towards the positive terminal. 
At the same time, electrons are fed into the other end of the 
metal from the negative terminal. 
 

1
½ 

½ 

 (c) (i) Grease (accept galvanised)  1 
  (ii) Covering with tin (do not accept galvanised) 1 
  (iii) Paint or galvanising or other suitable method  1 
   Total 20 marks
    
12. (a) Hydrogen 

1 mole = 2g  
2g liberate 286 kJ 
1 g liberates? 
= 143 kJ 
 
Ethanol 
1 mole = 46g 
46g liberate 1300 kJ 
1g liberates? 
= 28.26 kJ 
 
Octane 
1 mole = 114g 
114g liberate 5512 kJ 
1g liberates ? 
= 48.35 kJ 
 

1

1

1

1

1

1

 (b) (i) Hydrogen releases most energy per g of fuel 
So it is the most efficient in terms of energy released per g 

1
1



 

  (ii) Hydrogen produces only water as a product of combustion so it 
is considered as a clean fuel. 
Ethanol and octane both produce carbon dioxide and water as 
products of combustion. 
Carbon dioxide is the main greenhouse gas (½) and contributes 
to global warming (½ ). 

1

1

1
  (iii) Octane is obtained from crude oil by fractional distillation.  

The raw material (crude oil) is a resource that is being used up. 
Ethanol may be obtained on a large scale by fermentation of 
materials like sugar cane and grain. 
Hydrogen has to be produced by methods that are so far 
expensive 
Raw materials include: oil, natural gas, biomass and water 
 

1
1
1
1

1
1

  (iv) Octane relatively easy to store and use 
Ethanol relatively easy to store and use 
Hydrogen leaks fast and is a hazard 

1
1
1

 Total: 20 marks
    
13. (a)   

 
In order for nitrogen to react it must break the triple bond 
A triple bond requires a lot of energy (or is a short bond) and 
hence nitrogen is unreactive. 

1

1

1

 (b)  MgCl2 + 2NaOH → 2NaCl + Mg(OH)2  
or 
Mg2+(aq) + 2OH-(aq) → Mg(OH)2(s) 
1 mark for substance; 1 mark for balancing 
Ammonia solution is basic, it contains OH- 
NH3 +  H2O  NH4

+   +  OH- 

Accept also a description of formation of OH- instead of equation. 

2

1
1

 (c)  NO is colourless but in contact with air quickly turns  
into nitrogen dioxide which is brown. 
2 NO + O2 → 2 NO2  
 

½ 
½ 
2

 (d)  Ammonium compounds react with alkalis to liberate ammonia 

2NH4Cl(s) + Ca(OH)2(s)  →  CaCl2(s) + 2H2O(l) + 2NH3(g)  

1 mark for substances; 1 mark for balancing. 

1
2

 (e)  ZnO + 2HNO3 →  Zn(NO3)2 + H2O 
typical neutralization reaction 
 
 

2
1



 

 (f)  High temperature of engine 
nitrogen in air combines with oxygen to form nitrogen dioxide 
2 NO2 + H2O → HNO2 + HNO3 
 

1
1
2

   Total: 20 marks

    
14. (a) True 

Colours will fade 
Chlorine bleaches dyes in the clothes 

 

1
1
1

 (b) True 
2H+ + 2e-       H2 (hydrogen gas at the (-) cathode). 
2Cl- - 2e-    →   Cl2 (chlorine gas at the (+) anode). 
 

1
2
2

 (c) False 
Reverse will occur, chlorine will displace bromine 
Chlorine is more reactive than bromine 

1
1
1

 (d) False 
The laboratory preparation of chlorine involves the oxidation of 
concentrated hydrochloric acid using manganese (IV) oxide  

 
 
with the use of fumehood. 
 

1
½

½ + ½ 

2

½

 (e) True 
NaCl(s) + H2SO4(l) →  NaHSO4(s) + HCl(g) 
White fumes with ammonia, forming ammonium chloride 

1
2
1

   Total: 20 marks

 

 
 


