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(a) answers in bold. [give to nearest 1 m; 2/3/4 correct give 1m; 5/6 correct, give 2m]

(b) All 3 atoms have one proton each, but different number of neutrons.

(c) 6

(d) (i) CaH2                     x    x

(ii)  1 proton, 

      2 electrons
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	(a) Antimony(III) oxide          

(b) Antimony is in the middle of the reactivity series, where iron is, 

      as it is extracted by reduction of its oxide, like iron. 

      [or any other suitable answer] 

(c) Antimony oxide, Sb2O3 is the oxidising agent.

As it gives away oxygen to carbon which is oxidised.

[or, as it is reduced to antimony (on fact that oxidising agents are reduced)] 


	1

1

1

1

1

	3


	(a) (i) a catalyst is a substance which increases the rate 
          of a chemical reaction, without itself being chemically changed. (or is not used 

           up)
(ii) test of oxygen: the gas relights a glowing splint.

(b) (i) the loss in mass is because oxygen gas is liberated during the decomposition. (ie the oxygen gas which is formed, escapes)

(ii) Graph:  Points plotted accurately

                  best fit smooth curve drawn through points

(iii) Missing reading at 180s = 0.46  -  0.47 g

(iv) Rate of reaction at 300 s is zero (or reaction had stopped)
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	(c) (i) How the copper(II) oxide is separated, collected 

          and weighed: 

· filter the mixture, copper(II) oxide is separated as the residue.

· Wash the residue with distilled water, and 

· dry it in the air (or in the oven) before weighing 

· find weight of filter paper before filtration so as to obtain accurate weight of copper oxide. [bonus mark]

     (ii) mass of copper(II) oxide should be exactly 1.0 g
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	(a) It is important to remove sulphur dioxide from smoke emissions as sulphur dioxide causes acid rain, 

      which [ any one effect on environment] damages vegetation / corrodes metallic 

      structures, damages buildings made of cement / acidifies lakes & kills marine life.

(b) (i) Mass of sulphur = 1/100 x 100 tonnes

                                    = 1 tonne (or 1000 kg)

(ii) S  +  O2  →  SO2
     no of mols of S = 1000 x 1000 / 32 

     no of mols of SO2 = no of mols of S

                                   = 1000 x 1000 / 32 =  31250

(iii) no of mols of CaO = no of mols of SO2
     mass of CaO = 31250 x (40 + 16)

                            = 31250 x 16

                            = 1750000 g

                            = 1.75 tonnes
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	(a)  The reaction is exothermic;

as the energy of the product Ca(OH)2 is less than the energy of the reactants; 

or, the heat content  ∆H is negative ( - 65kJ/mol) 

(b) the energy given out to make new bonds is greater than the energy taken in to break bonds                                                                       
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	(a) (i) ethene

(ii) ethanol

(iii) ethanoic acid

(b) (i) cracking

(ii) addition

(iii) oxidation

(c) Conditions for cracking:  high temperature and catalyst  [both conditions given for 1 m]
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	(a)    [ all bonds and atoms correct before mark is given]

H     Cl
     H     Cl       H     Cl              

 l        l
      l        l        l        l                                               
                    –  C  –  C  –  C  –  C  –  C  –  C  –
 l       l  
       l       l        l       l



H     H 
      H      H     H      H
(b) (i) water

(ii) ester linkage:  – C – O –

                                II 

                                O

(c) a use of terylene: making fabrics / polyester clothing

(d) disadvantage of large-scale use of plastics: it is non-biodegradable and accumulates and pollutes the environment.

      [give pollution problem related to biodegradation]
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	(a) Add copper(II) oxide / copper(II) carbonate / copper(II) hydroxide [named suitable copper compound] to dilute sulphuric acid, 

      with stirring and warming;

Add the solid copper compound until no more can react and it is in excess;

Filter the mixture; the filtrate is aqueous copper(II) sulphate;

Evaporate / heat the filtrate until it is concentrated;

Cool the filtrate and crystals will appear.

Equation: CuO + H2SO4  → CuSO4 + H2O

               Or: CuCO3 + H2SO4 → CuSO4 + H2O + CO2
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	(b) Both reactants for preparing sodium sulphate are soluble.  

Only when doing a titration with an indicator would the end-point when neutralization occurs be visible.  Using the accurate volumes of reactants to obtain the end-point would prevent contamination of the salt by its starting reactants.
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	(c)  Precipitation method is used.

Reagents: barium nitrate / chloride and dilute sulphuric acid / sodium sulphate 

[both reactants must be correct to earn mark]
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	(a)                                 H    H    H

                                      I      I     I

        Propane:        H – C – C – C – H         

                                      I      I      I

                                     H     H    H

                                     H      H     H

                                      I       I       I

        Propene:        H – C  –  C  =  C – H      

                                      I

                                     H
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	(b) Pass the gases into aqueous bromine;

     propene will decolourise brown bromine, but propane 

     will not.

(c) Mix hydrogen gas and propene gas together and 

      pass them over a heated nickel catalyst. The   

      hydrogen will be added (addition reaction will take 

      place)  to the propene and propane 

      will be produced.

Equation: C3H6  +  H2   →   C3H8
(d) Common use of propane and propene is as a fuel
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	(a) Lithium, sodium, potassium are in same group as they have similar properties:

      Physical properties: [any two]

· all the metals are shiny soft solids which can be cut with a knife; 

· low densities – can float on water; 

· low melting points

      Reaction with water: 

· all react vigorously with cold water 
· to produce an alkaline hydroxide and hydrogen gas   or 
· typical eqn:  2Na + 2H2O  →  2NaOH + H2
      Reaction with chlorine: 

· each metal reacts vigorously with chlorine gas to form white solid ionic chlorides.

· Typical eqn:  2Na + Cl2  →  2NaCl

      Presentation of answer to fit question.

(b) Lithium reacts quickly with cold water but is the least explosive.  

Sodium reacts very quickly, sometimes exploding.

      Potassium reacts with cold water the fastest, usually      

      catching fire and exploding.

Hence the metals are ordered accordingly to their reactivity, lithium first, then sodium and then potassium, the reactivity increasing down the group. 
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