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1 (a) (i) chlorophyll ; [1] 
 
  (ii) A: black / dark blue ; 
   B: white / brown ; 
   A:  starch ; 
   B:  no starch ; [4] 
 
 
 (b) (i) all readings in table (12, 15, 12, 3) ;;  
   (all four readings correct = 2 marks, three correct = 1 mark) [2] 
 
  (ii) oxygen ; [1] 
 
  (iii) carbon dioxide ;  
   respiration ; [2] 
 
    [Total: 10] 
 
 
2 (a) (i) V = 2.22 ; (accept 2.21 to 2.23) 
   A = 0.21 ; [2] 
 
  (ii) 2.61, 5.25, 7.88, 10.57, 12.84 ; 
   (five correct = 2 marks (ecf), three or four correct = 1 mark) [2] 
 
 
 (b) (i) 4 / 5 correct points ± ½ square ; 
   ruler – straight line passing through origin ; [2] 
 
  (ii) clear indication on graph or in space ; 
   correct answer (ecf), allow 0.12 to 0.13 ; [2] 
 
  (iii) 3.8 × 10–4 / 0.00038 ; (ecf) [1] 
 
  (iv) decrease ; [1] 
 
    [Total: 10] 
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3 (a) (i) test limewater ; 
   result milky / chalky / white solid / ppt ; 

   anion carbonate / 

−2

3
CO

 [3] 

 
  (ii) copper / Cu2+

 / Cu(II) ; [1] 
 
 
 (b) (i) test (aq)(acidified) barium chloride / nitrate ; 
   result no white ppt ; [2] 
 
  (ii) chloride / Cl – ; [1] 
 
  (iii) ammonium ; [1] 
 
 
 (c) sodium / potassium ; 
  no ppt formed (with NaOH) / colourless solution ; [2] 
 
    [Total: 10] 
 
 
4 (a) (i) 0.5 (dm3) ; [1] 
 
  (ii) 12 ; [1] 
 
  (iii) 6 (dm3) ; [1] 
 
 
 (b) (i) larger volume inhaled ; 
   rate of breathing slowing down ; 
   volume of each breath falling ; [max 2] 
 
  (ii) 1.6 (dm3) ; [1] 
 
  (iii) more oxygen needed (during exercise) ; 
   more CO2 needed to be removed (during exercise) ; 
   oxygen debt ; [max 2] 
 
 
 (c) too much carbon dioxide present ; 
  not enough oxygen present ; [2] 
 
    [Total: 10] 
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5 (a) (i)  500, 0.85 ;  [1] 
 
  (ii) 750, 1.75 ; 
   1000, 0.45 ; [2] 
 
 (b) (i) 0.000017 ; (ecf, for all three values) 
   0.000023 ; 
   0.0000045 ; [3] 
 
  (ii) °C ; [1] 
 
  (iii) tungsten (ecf, if deduction is correct) ; [1] 
 
 
 (c) (i) e.g. fire alarms / thermostats thermometers / train tyres / barrel hoops etc ; [1] 
 
  (ii) e.g. railway tracks / bridges / power cables / telephone wires etc ; [1] 
 
    [Total: 10] 
 
 
6 (a) (i) (from) purple / blue to green ; [1] 
 
  (ii) 20.4 and 20.5 (both) ; 
   20.3(3) ; [2] 
 
  (iii) 0.8(13) ; [1] 
 
 
 (b) (i) 48.3, 48.8, 48.1 (all three required) ; 
   48.4 ; [2] 
 
  (ii) 1.9(36) ; [1] 
 
 
 (c) 0.38 (ecf) ; [1] 
 
 
 (d) (Bugoff) because it is more concentrated ; [1] 
 
 
 (e) NaOH + HCl = NaCl + H2O ; [1] 
 
    [Total: 10] 
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