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1 (a) (i) first row: 10, 10, 10, 10 ;  [1] 
 
  (ii) second row: 0, 9, 0, 10 ;  [1] 
  
 
 (b) light not necessary ; 
  water is necessary ; [2] 
   
    
 (c) to improve reliability / because some seeds might be dead or damaged / to take 

account of individual variability ; [1] 
  
     
 (d) any two of: 
  temperature ;  
  oxygen / air ; 
  pH ;  [max 2] 
  
     
 (e) starch – seeds ;  
  reducing sugar – radicles / roots ; [2] 
  
     
 (f) amylase / carbohydrase / diastase ; [1] 
 
    [Total: 10] 
 
 
2 (a) (i) 64.5 ; 
   59.2 ; [2] 
 
  (ii) (64.5 – 40 =) 24.5 and (59.2 – 40 =) 19.2 (both correct) ;  [1] 
 
  (iii) 1/70 = 0.014 ; 
   1/90 = 0.011 ; 
   (penalise incorrect d.p. once only)  [2] 
      
 
 (b) (i) correct plots of 4 or 5 points ;  
   straight line drawn ;  [2] 
 
  (ii) x- and y- distances shown on graph ;  
   y/x correctly calculated (1600 to 1800) ;  [2] 
 
      
 (c) 300 – gradient / 10 correctly calculated from candidate's graph (around 120 to 

140), do not allow impossible masses e.g. negative ;  [1] 
 
    [Total: 10] 
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3 (a) same mass of soil / same volume of water ;  [1] 
 
      
 (b) (from) blue ; 
  (to) red ; [2] 
 
      
 (c) (i) 4.4 ; 
   4.9 ; 
   5.2 ;  [3] 
 
  (ii) 5.6, 5.1, 4.8 (all three, ecf) ;  [1] 
 
  (iii) (5.6 + 5.1 + 4.8 = 15.5,  15.5/3 =) 5.17 OR 5.2 ;  [1] 
 
     
 (d) 2 × 0.013 × 10 / 5.2 = 0.05 (mol / dm3) (ecf) ;  
  (ignore more d.p.) [1] 
  
     
 (e) the (insoluble) hydroxides (of the metals) are formed / owtte ; [1] 
 
    [Total: 10] 
 
 
 4  (a)  

condition 
of leaves 

time / 
mins 

reading 
on  

scale / 
cm 

distance 
moved by 
bubble per 
minute / cm 

average 
distance 
moved by 
bubble per 
minute / cm 

1 1.6 1.6 

2 3.3 1.7 untreated 

3 4.7 1.4 

1.57 
OR 
1.6 

 
  (i) as in column 3 ;  [1] 
 
  (ii) as in column 4 ;   [1] 
 
  (iii) as in column 5 ;   [1] 
 
 
 (b) (i) 1.2/1.6 × 100 ;  
   = 75 % ; (accept 76 % if 1.57 used) [2] 
 
  (ii) cover the lower surface with grease (this should stop all transpiration) ;  

(candidates may suggest to repeat the experiment, this time with untreated 
and then lower surface greased. the mark should be allowed for this) [1] 
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 (c) any two of: 
  change in air speed ; 
  temperature ; 
  humidity ; 
  light ; [max 2] 
   
    
 (d) (i)  to prevent air bubbles from entering the shoot ;  [1] 
 
  (ii) water used in plant for photosynthesis / maintaining cell turgor / cell 

expansion / produced by respiration ;  [1] 
 
    [Total: 10] 
 
 

5 (a) 1a green ;   

  1b purple / blue ;   [2] 
 
      
 (b) (sodium) sulfate ;  [1] 
  
     
 (c) (sodium) chloride ;  
  (sodium) nitrate ;  [2] 
  
     
 (d) (i) (ii) (litmus is blue at first and then) turns red ;  
    (litmus is blue at first and then) turns red ;  
    bubbles are given off ;  [3] 
      
 (e) (i) barium sulfate;  [1] 
 
  (ii) a solid is formed from a solution / insoluble solid forms ;  [1] 
 
    [Total: 10] 
 
 
6 (a) (i) heat ;   
   light ; (either order)  [2] 
 
  (ii) argon OR inert gas ;  [1] 
  
     
 (b) A and V shown in correct places in the circuit ;  [1] 
  
     
 (c) 0.6 A ;  
  12 V ;  [2] 
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 (d) (i) 150 / 240 = 0.6(25) A ;  [1] 
 
  (ii) the resistance must be much higher at the higher e.m.f. (because of the 

higher temperature) ;  [1] 
 
      
 (e) heat is made (instead of light) ;  
  and one of: 
  so that (electrical) energy is wasted / not needed / lost ; 
  more energy needs to be generated / fossil fuels need to be used (to make 

electricity) ; 
    [max 2] 
 
    [Total: 10] 
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1 (a) (i) length of holly leaf measured as 68 to 69 ; 
   magnification = ×1.5 ; [2] 
 
  (ii) holly leaf has branched veins / grass has parallel veins ;  
   holly leaf has spikes ; 
   grass leaf relatively longer / narrower ; 
   grass leaf does not have a stalk ; 
   any other correct visible comparative (not thick / thin) ; [max 2] 
  
 
 (b) (i) faster diffusion of CO2 / CO2 present inside leaf ;   [1] 
 
  (ii) (more) stomata/pores on lower surface ;   [1] 
 
  (iii) lower surface less exposed to sun / heat ;  
   so less transpiration / evaporation / water loss ; [2] 
 
  (vi) grass leaf shows bubbling from both surfaces / ORA ; 
   because stomata / pores both on upper and lower surfaces ; [2] 
 
    [Total: 10] 
 
 
2 (a) (i) 35 degrees ;    
   50 degrees ;  [2] 
 
  (ii) 0.57 ;   
   0.77 ;   [2] 
 
 
 (b) (i) points correctly plotted ± half square (allow 1 error);   
   straight line drawn (line crosses at 100 max 2);  

   extending to sine  θ = 1.00 ;   [3] 
 
  (ii) mass = 104 g (or as candidate's graph) ;    [1] 
 
  (iii) friction ;    [1] 
 
 
 (c) (the results should be the same) because gravity acts equally (on all three  
  masses) ;   [1] 
 
    [Total: 10] 
 
 
3 (a) observations: bubbling is seen ; 
  gas pops ;  
  conclusion: hydrogen ;   [3] 
 
 
 (b) red OR red-brown OR brown ; (reject yellow)   [1] 
 
  
 (c) (i) green ;    [1] 
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  (ii) observation: green ;  
   conclusion: iron(II) hydroxide ;   [2] 
 
 
 (d) white precipitate ;   [1] 
 
  
 (e) magnesium, zinc ;   [1] 
 
 
 (f) FeCl3 ;   [1] 
 
    [Total: 10] 
 
 
4 (a) (i) (dark colours) would interfere with ability to see colour change / owtte ;    [1] 
 
  (ii) flower C because anthers / stigma / are long or hanging outside  

plant / feathery stigma / pollen easily blown ;    [1] 
 
 
 (b) (i) grind up flower with water ; 
   filter or decant (to separate extract from flower material) ; 
   (add Benedict’s solution to extract) heat in hot water bath ;   [3] 
 
  (ii) same volume of water ;  
   mass (etc) of flowers ; 
   volume of Benedicts solution ; 
   same heating ;   [max 2] 
  
  (iii) C   B   D   A ;    [1] 
 
 
 (c) e.g. 
  either 
  slide 1 wind-pollinated (no mark) 
  feature small ; 
  importance (and easy to be) carried by wind ;  
  or 
  slide 2 insect pollinated (no mark) 
  feature sculptured surface ; 
  importance helps pollen to attach to insect ;  [max 2] 
 
    [Total: 10] 
 
 
5 (a) 30° = 13,   42° = 26,   49° = 37 (all 3 for 1 mark) ;   [1] 
 
  
 (b) suitable scale chosen, both axes labelled ;  
  all points plotted correctly (half square tolerance) ;  
  curve drawn ;   [3] 
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 (c) (i) the bubbles will come too quickly for the marks to be made (accurately) ;    [1] 
 
  (ii) particles have more energy / move faster ;  
   more (effective) collisions (per unit time) ;   [2] 
 
 
 (d) (i) carbon dioxide (or carbonic acid) + calcium hydroxide → calcium carbonate  
   + water ;; 
   (all four correctly named 2 marks ; two or three correctly named 1 mark) [max 2] 
 
  (ii) calcium carbonate is insoluble in water ;    [1] 
 
    [Total: 10] 
 
 
6 (a) (i) 113.6 g ;    [1] 
 
  (ii) 37.8 g ;    [1] 
 
      
 (b) (i) 91 cm3 ;    [1] 
 
  (ii) 41 cm3 ;    [1] 
 
      
 (c) density = mass / volume or 37.8 / 41;  
  = 0.9(2) g / cm3  (ecf) ;   [2] 
 
 
 (d) hexane is not as dense as ice ; 
  hexane melts at a temperature lower than –5 °C ; 
  hexane does not dissolve / react with ice ;  [max 2] 
 
 
 (e) (i) ice floats on the surface AND the polar bears can walk on it / so that fish can 

live under the ice / other suitable answer ; [1] 
 
  (ii) the polar ice may melt AND the habitat of the polar bear will be 

destroyed / they may drown / other suitable answer ; [1] 
 
    [Total: 10] 
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1 (a) to give time for the plant to settle / adjust to the conditions ; [1] 
 
 
 (b) 2 ;  
  10 ;  [2] 
 
 
 (c) still air distances – 4, 2 ;  
  moving air distances – 6, 8 (or ecf) ;  
  averages – 3, 7 (or ecf) ; [3] 
 
 
 (d) air movements increase the rate of transpiration ; [1] 
 
 
 (e) temperature / light (intensity) / humidity / the plant / pressure / time ; [1] 
 
 
 (f) check for anomalous results ; 
  (allow to improve reliability) [1] 
 
 
 (g) water used in photosynthesis / produced in respiration / used in growth / 

changing turgidity of cells ; [1] 
 
    [Total: 10] 
 
 
2 (a) does not (easily) corrode / react ; 
  (good) conductor of heat ; 
  strong ; 
  can be moulded or worked into shape i.e. malleable ; 
  non toxic ; [max 2] 
 
 
 (b) will conduct electricity / puts the foil in an electrical circuit / when reacts with 

acid produces gas which pops with lighted splint ; [1] 
 
 
 (c) (i) (diagram shows test-tube) and delivery tube and inverted measuring 

cylinder ; 
   correct relationship with the water level in trough ; 
   (if not airtight 1 mark max) [2] 
 
  (ii) 90 ;  
   44 ; [2] 
 
 
 (d) 0.27 mm ;  
  0.13 mm ; 
  correctly shown on graph ;  [3] 
 
    [Total: 10] 
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3 (a) aluminium, or a named plastic such as polyethene, polyvinyl chloride, nylon, polystyrene ; [1] 
 
 

 (b) 1.7, 2.3 ; [1] 
 
 

 (c) (i) correct labelling of axes / sensible scales ;  
   points correctly plotted (half square tolerance) ; 
   curve drawn ;  [3] 
 

  (ii) the falling mass will take time to travel (1 metre even if the trolley weighs 
nothing) / impossible to travel a distance in 0 secs ; [1] 

 
 

 (d) curve drawn correctly below / to the right of the first curve ; [1] 
 
 

 (e) (i) (acceleration of) gravity / tension (in the string) ; [1] 
 

  (ii) EITHER gravity: 
   acts on the weight, w ; 
   which pulls the trolley ; 
 

   OR tension: 
   gravity acts on the weight ; 
   (causing tension in the string) which pulls the trolley ;  
   (answers to (i) and (ii) must match) [max 2] 
 

    [Total: 10] 
 
 

4 (a) 10 mm ; [1] 
 
 

 (b) (i) answers as in table ;  
   answers given in millimetres ; 
 

pH of enzyme d1( diameter of clear 
area) / mm 

6.5 10 

7.0 12 

7.5 13 

8.0 14 

8.5 16 

9.0 13 

    [2] 
 

  (ii) vertical axis and sensible scale ;  
   points plotted (within half square tolerance) ;  
   curve ;  [3] 
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  (iii) correct estimation of optimum from graph ; [1] 
 
  (iv) repeat experiment with a narrower range of pH for enzyme ; 
   between pH 8 and 9 ;  
   everything else / named condition the same ; [max 2]  
 
 
 (c) small intestine ; [1] 
 
    [Total: 10] 
 
 
5 (a) 1a  (litmus) turns red ; 
  1b  (litmus) turns blue ; [2] 
 
 
 (b) 2a  white precipitate ; 
  2b  no precipitate ; [2] 
 
 
 (c) silver nitrate ; [1] 
 
 
 (d) 4a  blue precipitate ; 
  4b blue solution / blue precipitate dissolves giving blue solution ; [2] 
 
 
 (e) take equal volumes of the hydrochloric and nitric acids ;  
  and add litmus ; 
  add sodium hydroxide or ammonia solution and measure the volume needed 

(to turn the litmus blue) ;  [3] 
 
    [Total: 10] 
 
 
6 (a) (i) 12 ; [1] 
 
  (ii) 100/12 = 8.33 cm ;  
   = 0.0833 metres ;  [2] 
 
  (iii) 12 ticks ;  [1] 
 
  (iv) 6 s ; [1] 
 
  (v) 1/6 = 0.167 m / sec ; [1] 
 
  (vi) frequency = 12 / 6 = 2 Hz ; [1] 
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 (b) waves drawn parallel to tank sides ;  
  correct length of reflected parts of waves (must be to left of barrier) ;  [2] 
 
 
 (c) transverse ; [1] 
 
 

    [Total: 10] 
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