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1 (a) (i) splint relights / splint glows brighter ; 
   oxygen / O2 ; [2] 
   (the second mark is tied to a correct observation being given) 
 
  (ii) 3 reasonably similar readings for fresh yeast B, C and D ;  
   clearly in seconds ; [2] 
 
  (iii) correct value for (B + C + D) ÷ 3 to a minimum of 1 decimal place unless it is 

exactly a whole number ; [1] 
 
 
 (b) (i) ‘no reaction’ recorded for E in Table 1.1 ; [1] 
 
  (ii) fresh yeast faster reaction / fresh yeast worked (or reverse statement) ; 
   enzymes (or yeast) denatured (killed / destroyed / made inactive) by boiling ; [2] 
 
 
 (c) (i) yes: similar readings ; 
   OR 
   no: different values / too few repeats / difficult to time end point (if this 

response is seen here it cannot be credited in (c) (ii) as well) / loss of yeast 
down side of tube ;  
 [max 1] 

 
  (ii) uneven concentration of yeast ; 
   timing error ; 
   judgement of foam reaching the line ; 
   not all yeast reaches the peroxide ; 
   detergent not controlled ; 
   concentration of hydrogen peroxide ; 
   accuracy of measuring (must be accompanied by reference to scale) ; [max 1] 
 
    [Total: 10] 
 
 
2 (a)  

compound 
changes 

name and formula time / s colour 

A 
zinc carbonate, 

ZnCO3 
e.g. 31 yellow (when hot) 

B 
magnesium  

carbonate, MgCO3 
e.g. 21 (remains) white 

C 
unknown metal 
carbonate, XCO3 

e.g. 28 (green to) black 

 
  (ii) A: a value of time (in seconds) AND yellow / yellow when hot (ignore 

references to the limewater) ; [1] 
 
  (iii) B: a value of time AND white / no change / same (ignore references to the 

limewater) ; 
   C: a value of time AND black (ignore references to the limewater) ; [2] 
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  (iv) 1 (fastest) = one with shortest time 
   2   = one with intermediate time 
   3 (slowest) = one with longest time ; [1] 
   (note: this must be consistent with candidates’ results) 
 
  (v) carbon dioxide / CO2 ; [1] 
 
 
 (b) (i) blue ppt. / grey-blue ppt. / green-blue ppt. ; [1] 
 
  (ii) brown / black solid OR zinc turns brown / black ; 
   bubbles / effervescence / colourless solution / solution less blue / gets hot ; [2] 
 

  (iii) X = copper / Cu ; (note: do not allow copper(II) / Cu2+) [1] 

    
   evidence 1 and evidence 2:  
   any two for one mark 

blue ppt. with NaOH (in (c)(ii)) and / or blue solution in (c) ; 
copper carbonate is green ; 
copper oxide is black ; 
brown solid (in (c)(ii)) ; 
displacement by zinc gives brown solid ;  
X is brown ; 
X does not react with acid ;  [max 1] 

 
    [Total: 10] 
 
 
3 (a) any five readings (allow full reading from clock) ; 
  any complete column of readings (allow full reading from clock) ; 
  all 15 readings entered (allow full reading from clock) ; 

  average of readings increasing from θ = 10° to 30° ; 
  all readings recorded to 0.1 s ; [5] 
 
 
 (b) (i) all 3 averages correctly calculated to at least 1 decimal place ; [1] 
 
  (ii) all 3 T values calculated correctly to at least 1 decimal place (average ÷ 10) ; [1] 
 
 
 (c) use of l = 0.30 m ; 
  correct calculation of g to at least 1 decimal place using correct T from table 

which must be squared ;  [2] 
 
 
 (d) any errors are reduced (divided by ten) / reduced effect of timing error ; [1] 
 
    [Total: 10] 
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1 (a) (i) 1 reading of time in seconds only ; 
   all 3 readings of time ; 
   the 3 readings become shorter in time ; [3] 
 
  (ii) 1000,  500,  250 ; [1] 
 
  (iii) 0.6,  0.8,  1.0 OR  0.6:1, 0.8:1, 1.0:1 ;  [1] 
 
  (iv) diffusion ; 
   (acid) neutralising (the alkali) ;  [2] 
    
  (v) time decreases with decrease in volume / rate increases with decrease in 

volume OR reverse argument ; 
   due to larger surface area : volume ratio ;  
   faster diffusion ; 
   shorter diffusion distance ; [max 2] 
 
 
 (b) judgment of end point ; 
  inaccuracy of cutting ; 
  temperature not controlled ; 
  soft agar splitting and so increasing surface area ;  [max 1] 
 
     [Total: 10] 
 
 
2 (a) observation: (red) litmus goes blue ;  [1] 

conclusion: ammonia gas / alkaline gas / NH3 / ammonium / NH4

+ (tied to 
observation) ; [1] 

 
 
 (b) (i) observation: white ppt. / ppt. dissolves in excess ;  [1] 
   conclusion: zinc / Zn2+ (tied to white ppt.) do not allow Zn only ;  [1] 
 
  (ii) observation: white ppt. ;  [1] 
   conclusion: sulfate / SO4

2– (tied to observation) ; [1] 
 
  (iii) observation: white ppt. ;  [1] 
   conclusion: chloride / Cl – (tied to observation) ; [1] 
 
 

 (c) zinc chloride / ZnCl2 ; 
  ammonium sulfate / (NH4)2SO4 ;  
  OR  
  zinc sulfate / ZnSO4 ; 
  ammonium chloride / NH4Cl ;  [max 2] 
  (allow a correct cation AND correct anion for 1 mark e.g. zinc / Zn2+ and 

chloride / Cl –) 
 

    [Total: 10] 
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3 (a) d in mm ; 
  d for 20° ; 
  d for 20° and one other angle ; 
  all readings of d ; 
  d increasing as i increases (allow only if 4 or 5 readings) ;  [5] 
 
 
 (b) (i) 4 points plotted to within ½ a square ; 
   appropriate curve (probably curve at start and straight line at higher values of 

i) ; (allow double curve if spread of points is great enough)  [2] 
 
  (iii) appropriate extrapolation (do not allow extrapolation of a straight line or zig 

zag line) ; 
   correct reading of d90 from attempted extrapolation of graph (allow reading of 

an extrapolation off the grid if done accurately) ; [2] 
 
 
 (c) visual lining up of pins (not parallax error) ; 
  error in extrapolation of graph ;  
  placing block accurately within lines on paper ; 
  80° hard to see / owtte ; [max 1] 
 
    [Total: 10]  
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