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Q1 (a) CaCO3     + 2HCl    →   CaCl2     + H2O + CO2                                              (2) 
 
Allow 1 mark for correct formulae 
 
(b) Sensible scales, using at least half the grid for the points 
                                                                                                                                     (1) 
All points correct ± ½ small square 
Allow 1 mark if 8 or 9 of the points are correct                                                             (2) 
 
Best fit line                                                                                                                    (1) 
 
(c)   steeper line to left of original 
                                                                                                                                      (1) 
 
line finishes at same overall volume of gas collected 
                                                                                                                                            (1) 
 
(d)  mass lost of 2.2 (g)                                                                                                 (1) 
 
time taken of 270 s 
allow values in range 265 − 270 
                                                                                                                                       (1) 

 
allow ecf for values given for mass and time 
                                                                                                                                       (1) 
0.00815 (g / s) or 8.15 × 10^-3 
 
Allow 1 mark for correct calculation of value to 3 sig figs 
accept 0.00815 or 8.15 × 10^−3 
with no working shown for 4 marks 
                                                                                                                                      (1) 
 
(e) correct tangent 
                                                                                                                                            (1) 
eg 0.35 / 50 
                                                                                                                                            (1) 
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0.007 
allow values in range of 0.0065 − 0.0075 
                                                                                                                                          (1) 
7 × 10−3 
                                                                                                                                          (1) 
accept 7 × 10​−3 ​ with no working shown for 4 marks 
 
Q2 .(a) (delivery) tube sticks into the acid                                                                   (1)  
 
the acid would go into the water or the acid would leave the flask or go up the delivery 
tube ignore no gas collected                                                                                        (1)  
 
(b) any one from: 
 • bung not put in firmly / properly 
 • gas lost before bung put in 
 • leak from tube                                                                                                           (1) 
 
 (c) all of the acid has reacted                                                                                      (1) 
 
 (d) take more readings in range 0.34 g to 0.54 g 1  
 ​    take more readings is insufficient  
     ignore repeat  
 
(e) 95 / 24000  
     1 0.00396 ​or​ 3.96 × 10−3                                                                                        (1)  
    ​ accept 0.00396 or 3.96 × 10−3 with no working shown for ​2 ​ marks  
 
(f) use a pipette / burette to measure the acid                                                               (1) 
    because it is more accurate volume than a measuring cylinder  
    ​or  
    greater precision than a measuring cylinder  
   ​ or  
    use a gas syringe to collect the gas so it will not dissolve in water  
   ​ or 
    use a flask with a divider accept description of tube suspended inside flask so no 
gas escapes when bung removed                                                                                  (1)  
 
(g) they should be collected because carbon dioxide is left in flask at end 1 and it has 
the same volume as the air collected / displaced                                                           (1) 
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Q3(a) cotton wool 
                                                                                                                                     (1) 
(b) all points correct 
                       ​± ½ small square 
                                                                                                                                     (2) 
Allow ​1 ​ mark if 5 or 6 of the points are correct 
best fit line 
               ​must not deviate towards anomalous point 
                                                                                                                                      (1) 
(c)   (mass)  2.1 (g) 
allow ecf from drawn best fit line 
                                                                                                                                       (1) 
(time) 100 (s) 
                                                                                                                                       (1) 
(d) a gas is produced 
                                                                                                                                       (1) 
which escapes from the flask 
                                                                                                                                       (1) 
(e) 

 
                                                                                                                                       (1) 
 
0.07 (g / s) 
              ​allow ecf answer correctly calculated to 2 decimal places 
                                                                                                                                       (1) 
(f) collect the gas in a gas syringe 
                                                                                                                                       (1) 
measured the volume of gas 
                               ​allow carbon dioxide for gas 
                                                                                                                                       (1) 
allow for 1 mark collected gas or counted bubbles 
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Q4 
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Q5. 

.  
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Q6. 
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Q7 
.
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Q8. 
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