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1 (a) (i) 57 ; 63 ; 53 ; (no tolerance) [3] 
 
  (ii) oxygen ; [1] 
 
  (iii) 57.7 ; [1] 
 
  (iv) boiled gives no reaction and raw gives more bubbles / faster reaction ;  
   (boiling) denatures enzyme / catalase ; [2] 
 
 
 (b) (i) not heated fully through / long enough / not all enzyme denatured / some 

enzyme still present ; [1] 
 
  (ii) surface area of liver ; 

temperature ; 
pH ; 
detergent ; 
concentration of hydrogen peroxide solution ; [max 2] 

 
     [Total: 10] 
 
 
2 (a) (i) 37 s ; 52 s ; 19 s ; (no tolerance) [3] 
 
  (ii) C 
   A 
   B (correct order) ; [1] 
 
 

 (b) (i) filter funnel showing filter paper and vessel to collect filtrate ; (labels not  
required) [1] 

 
  (ii) copper hydroxide ; [1] 
 
  (iii) copper oxide ; [1] 
 
 
 (c) more bubbles from magnesium than from zinc ; 
  no bubbles from metal X ; [2] 
 
 
 (d) the carbonate of the more reactive metal does not decompose as easily / owtte ; [1] 
 
      [Total: 10] 
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3 (a) (i) 45  60 75  
   11.3   ; 11.2   ; 11.7 ; (1 mark for each pair) [3] 
 
  (ii) all values correct (line 2 divided by 10) ; (allow 1 error) (allow e.c.f. from  

3(a)(i)) [1] 
    
  (iii) 1.14 ; (e.c.f.) [1] 
 
 
 (b) (no), all results are within experimental error / close together / no correlation / 
  trend / pattern ;  
  OR 
  (yes), because all results are not the same ; [max 1] 
 
 
 (c) repeat (each part of the experiment several times) and find the average ; [1] 
 
 
 (d) 0.3 ;  [1] 
 
 

 (e) g = 
2

1.14

0.33.95 ×
 ; (e.c.f.) 

   = 9.1 (m / s2) ; [2] 
 
      [Total: 10] 
 
 
4 (a) brown ; 
  blue / black ; [2] 
 
 
 (b) (i) 135 ; 105 ; (no tolerance) [2] 
 
  (ii) plotting correct (allow e.c.f.) ; 
   curve drawn ; [2] 
 
  (iii) pH 6 – 7; [1] 
 
 
 (c) (i) use pH values between 6 and 7 / owtte ; 
   take samples more frequently ; [2] 
 
  (ii) would find activity / more information about intermediate values ; 
   OR  
   may find endpoint at a time between 15 s intervals ; [max 1] 
 
     [Total: 10] 
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5 (a) (i) water enters the gas-jar ; [1] 
 
  (ii) air pressure pushes the water from the bowl into the gas-jar / air pressure 

greater outside (the jar) ; 
   OR  
   water enters to take the place of the dissolved gas ; [max 1] 
 
 
 (b) add named indicator ;  
  result for acid: colour to match indicator ;  
  result for alkali: colour to match indicator ;   [3] 
 
 
 (c)  place glowing / lit splint into gas ;  
  result: splint bursts into flame / relights / burns brighter ;  [2] 
 
 
 (d) place burning splint into gas ;  
  result: gas burns accept ‘pop’ ;  [2] 
 
 
 (e) ammonia and sulfur dioxide (any order) ; [1] 
 
      [Total: 10] 
 
 
6 (a) 12.1 cm ;  
  10.1 cm ; (both ± 1 mm) [2] 
 
 
 (b) (i) A and V in correct places ; (no mark if reversed)  [1] 
 
  (ii) 4.5 V ; 0.3 A ; (no tolerance)   [2] 
 

  (iii) R = V/I ;  
   R = 4.5 / 0.3 = 15 (ohms) ; (e.c.f.)  [2] 
 
 
 (c) (i) column 1 shows the data for wire X ; 
   column 2 shows data for wire Y ;  [1] 
 
  (ii) The thinner the wire, the greater the resistance / owtte ;  
   The longer the wire, the greater the resistance / owtte ;  
   (allow cross-sectional area for thickness of wire.)  [2] 
 
     [Total: 10] 
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1 (a) (i) 3 readings in table i.e. 103, 66 and 45 ;; (all 3 = 2 marks, any 2 = 1 mark)  [2] 
 
  (ii) diffusion ;  
   acid neutralising / reacting with the alkali / indicator colourless in acid ;   [2] 
 
  (iii) 0.6, 0.8, 1.0 ;  [1] 
 
  (iv) rate increases with smaller volume or reverse argument ; 
   diffusion distance less / distance acid (has to) travel is less ;  [2] 
 
 
 (b) large surface (area) ;  
  short diffusion path ;  
  large blood supply ;  
  thin walls ; 
  many villi ; [max 3] 
 
      [Total: 10] 
 
 
2 (a) (i) (litmus turns) blue ;  [1] 
 
  (ii) ammonium chloride ; (allow NH4Cl)  [1] 
 
 
 (b) (i) white precipitate ;  
   dissolves (on adding more sodium hydroxide) ; (allow turns to a colourless 

solution)  [2] 
 
  (ii) sulfate (ions) ; (allow SO4

2–)  [1] 
 
  (iii) (precipitate) turns dark(er) (black etc.) ;  
   chloride (ions) ; (allow Cl 

–)  [2] 
 
 
 (c) either zinc sulfate ;  
  ammonium chloride ; 
  or zinc chloride ;  
  ammonium sulfate ; [max 2] 
 
 
 (d) NH3    +    HCl    →    NH4Cl  [1] 
 
      [Total: 10] 
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3 (a) (i) 62 º (± 1 degree) ;  [1] 
 
  (ii) 32 mm (± 1 mm) ;  [1] 
 
  (iii) l = 101 mm (± 1 mm) ;  
   w = 60 mm (± 1 mm) ;  [2] 
 
 
 (b) (i) suitable scale chosen and at least 1 axis correctly labelled ;  
   all points plotted ± 1 small square (allow 1 error) ;  
   smooth curve drawn and extended to 90 º ;  [3] 
 
  (ii) displacement distance shown on graph ;  
   and measured 60 mm (or as candidate’s graph) ;  [2] 
 
 
 (c) ‘the width’ or ‘w’ ;  [1] 
 
      [Total: 10] 
 
 
4 (a) (i) 6 mm ;  [1] 
 
  (ii) 6 / 15 ; 
   = 0.4 mm ;  [2] 
 
 
 (b) (i) good quality drawing ;  [1] 
 
  (ii) length taken from student’s drawing ; 
   magnification = length / 0.4 ; 
   = answer according to student’s reading ;  [3] 
 
 
 (c) (i) chloroplast ;  [1] 
 
  (ii) photosynthesis does not take place in these cells ;  [1] 
 
  (iii) vacuole labelled ;  [1] 
 
     [Total: 10] 
 
 
5 (a) (i) any suitable acid-base indicator. e.g. litmus, methyl orange, phenolphthalein ; 

(reject Universal Indicator but allow e.c.f. for correct colours) 
 

correct colours: in acid in alkali  
 litmus red blue  
 methyl orange red  yellow  
 phenolphthalein colourless red ;  [2] 

 
  (ii) sodium citrate ;  [1] 
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 (b) (i) orange:  11.8 ;  
lemon:  24.3 ;  
grapefruit: 17.4 ; (no tolerance)  [3] 

 
  (ii) 11.8, 23.5, 12.7 (e.c.f.) ;  [1] 
 
  (iii) lemon, grapefruit, orange ;  [1] 
 
 
 (c) measured / same volume of juice ; 
  measured / known sodium hydroxide concentration ;  [2] 
 
      [Total: 10] 
 
 
6 (a) 0.7 cm ; 1.4 cm ; 1.0 cm ; (no tolerance)  [3] 
 
 
 (b) (i) when the zero adjuster moves 1 (mm), the scale will move 10 (mm) ; 
   the pointer arm is 10 times as long as the zero adjuster arm / height ; 

movement of pointer is 10 times larger / owtte ; [max 2] 
 
  (ii) 1.8 mm, 0.7 mm, 1.4 mm, 1.0 mm (3 or 4 correct) ;  [1] 
 
 
 (c) zinc, aluminium, copper, iron ;  [1] 
 
 
 (d) (i)  they vibrate (but stay in the same place) ;  [1] 
 
  (ii) heat energy is given to the atoms ; 
   they collide with each other more (with higher energy / more force) / push 

away (from each other) ;  [2] 
 
      [Total: 10] 
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1 (a) (i) stomata / pores ;  
   expanding gas ,  
   air / oxygen / CO2 ; [max 2] 
 
  (ii) C – between 42 and 45 ; 
   P – between 20 and 24 ; [2] 
 
  (iii) total no. of squares for C e.g. 42 multiplied by 100 ; 
   total no. of squares for P e.g. 20 multiplied by 100 ;  [2] 
 
  (iv) warmer ;  
   in direct sun ;  
   more wind movement ; 
   less humid ;  
   more water loss ; 
   more wilting ; [max 2] 
 
 
 (b) all bundles indicated by shading ;  
  xylem ;  [2] 
 
      [Total: 10] 
 
 
2 (a) (i) green ; 
   to yellow / orange ; [2] 
 
  (ii) carbonic acid ; (allow H2CO3) [1] 
 
 
 (b) (i) turns white / white precipitate / milky / cloudy / owtte ; [1] 
 
  (ii) white / milkiness disappears / owtte (reject dissolves / reacts) ; [1] 
 
  (iii) (aq) = aqueous / dissolved ;  
   (g) = gas / gaseous ;  
   (s) = solid ;  [3] 
 
  (iv) precipitate ; [1] 
 
 
 (c) B and C ; [1] 
 
      [Total: 10] 
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3 (a) (i) 1.9 A ;  
   2.3 V (± 0.1) ; [2] 
 
  (ii) 2.0 / 2.5 = 0.8 (e.c.f., accept answers with more decimal places) ; 
   2.3 / 1.9 = 1.2 ; [2] 
 
 
 (b) (i) sensible scales chosen, axes labelled ; 
   all points plotted ± small square (e.c.f.) ; 
   smooth curve drawn ; [3] 
 
  (ii) curve extended to show five wires ; 
   about 0.5 ohms (value from candidate’s graph) ; [2] 
 
 
 (c) repeat (the experiment (using 1 wire – with different voltages and average (the 

results)) ;  [1] 
 
      [Total: 10] 
 
 
4 (a) (i) 45 ºC  rate = 0.77 / min ; 
   55 ºC rate = 0.50 / min ; [2] 
 
 
 (b) (i) correct plotting ; 
   acceptable smooth curve drawn ; [2] 
 
  (ii) 50 ºC ; [1] 
 
  (iii) cannot tell exactly the rate either side of 50 ºC / owtte ; [1] 
 
 
 (c) (i) (rate speeds up due to) particles moving faster / more collisions ; [1] 
 
  (ii) protein denatures (due to high temperatures) ; [1] 
 
 
 (d) tube 1 to check if acid is needed for the reaction ; 
  tube 2 to see if pepsin is needed / see if acid could do reaction ; [2] 
 
      [Total: 10] 
 
 
5 (a) (i) water, ethanol, propanone or any suitable named organic solvent ; [1] 
 
  (ii) horizontal line drawn below the start line ; [1] 
 
  (iii) to prevent paper drying out / solvent evaporating / owtte ; [1] 
 
  (iv) any reasonable length of time, e.g. between 30 and 180 minutes ; [1] 
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 (b) (i) both are mixtures / impure ; 
   one contains two dyes the other three ; 
   have one common dye ; [any 1] 
 
  (ii) one is pure one a mixture / only 3 pure ; 
   one contains three dyes the other one ; 
   have no common dye ; [any 1] 
 
 
 (c) named acid ;  [1] 
  named alkali (either order) ;  [1] 
 
  cut spot from paper / use of spot ; 
  add acid or alkali to spot ; 
  look for colour change ;   [max 2] 
 
      [Total: 10] 
 
 
6 (a) 58 cm mark labelled Y ; 
  51 cm mark labelled Z ; [2] 
 
 
 (b) lines YO and ZO drawn (e.c.f.) ; (ruler straight) [1] 
 
 
 (c) (i) 66 mm (or as candidate’s diagram) ; [1] 
 
  (ii) 63 mm (or as candidate’s diagram) ; [1] 
 
  (iii) 87 mm (or as candidate’s diagram) all ± 1 mm ; [1] 
 
 
 (d) (i) 87/66 = 1.3 (e.c.f) ; [1] 
 
  (ii) 87/63 = 1.4 (e.c.f) ; [1] 
 
 
 (e) (i) (below) because the fish is deeper / further away than he sees it / light is bent 

away from the normal as it leaves the surface / owtte ; [1] 
 
  (ii) his aim must be deeper than in fresh water, because the light is bent more / 

owtte ; [1] 
 
      [Total: 10] 
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