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Question Answer Marks 

2(c) M1 line is extrapolated to reach x-axis (to the right) 1 

 M2 correct reading from graph at volume of sodium hydroxide = 0.0 cm3 1 

 M3 units of g 1 

2(d)(i) (volumetric pipette is) more accurate (than a measuring cylinder) 1 

2(d)(ii) volumetric pipettes measure a fixed volume 1 

2(e) M1 no sharp colour change / keeps changing colour / many colours / more than two colours / gradual colour change / sharp 
colour change is needed 

1 

 M2 so cannot determine end-point / end-point not clear / diff icult to tell when to stop adding / 1 

2(f) M1 sketch line is below plotted line at all volumes 1 

 M2 line is straight, starts on y-axis between 20 and 25 and ends on x-axis between 2.0 and 2.2 1 

   

Question Answer Marks 

3(a)(i) red 1 

3(a)(ii) (yellow flame) not hot enough 1 

3(b)(i) white precipitate 1 

3(b)(ii) no change 1 

3(c) (solid K is) hydrated 1 

3(d)(i) M1 Fe2+ / iron(II) 1 

 M2 Cr3+ / chromium(III) 1 
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3(d)(ii) M1 add excess aqueous sodium hydroxide 
 
M2 chromium and forms a solution / (green) precipitate dissolves 
 
OR 
M1 add excess aqueous sodium hydroxide 
 

M2 iron(II) and forms a (green) precipitate which doesn’t dissolve 
 
OR 
M1 add aqueous sodium hydroxide and leave to stand 
 

M2 iron(II) and (green) precipitate becomes brown 
 
OR 
M1 add aqueous sodium hydroxide and leave to stand 
 
M2 chromium and (green) precipitate does not turn brown 

2 

3(e) carbon dioxide / CO2 1 

3(f) sulfate / SO42– 1 
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2(e) M1 none / no change / same volume needed 
 
M2 (warming) does not change moles / concentration 

2 

2(f) use a volumetric pipette instead of a measuring cylinder 1 

   

Question Answer Marks 

3(a)(i) (damp red) litmus (paper) turns blue 1 

3(a)(ii) ammonia / NH3 1 

3(b) white precipitate 1 

3(c) (solution) becomes pink 1 

3(d) M1 sodium / Na+ 

 

M2 zinc / Zn2+ 

 

M3 iodide / I– 

3 

1
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3(a) M1 dropwise: red-brown precipitate 
 
M2 excess: no further change / precipitate remains / red-brown precipitate 

2 

3(b)(i) red-brown precipitate 1 

3(b)(ii) (damp red) litmus (paper) turns blue 1 

3(b)(iii) ammonia / NH3 1 

3(c) no change 1 

3(d) carbon dioxide / CO2 1 

3(e) M1 barium / Ba2+ 

 

M2 carbonate / CO3 2– 

1 

  
 
 

 

Question Answer Marks 

4 any 6 from: 
 
MP1 f ind mass of duralumin 
 
MP2 add (dilute) nitric acid  
 
MP3 acid in excess 
 
MP4 heat/warm  
 
MP5 f ilter  
 
MP6 wash (the residue/solid/aluminium with distilled water) and dry the residue and then find the mass (of the aluminium) 
 
MP7 percentage aluminium = (mass of aluminium  mass alloy)  100 

6 
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2(d)(i) M1 0.25  1 

 M2 cm / s 1 

2(d)(ii) Experiment 5 1 

2(e) to check / verify / compare results / to get concordant results /  1 

2(f)(i) M1 both temperatures are correct (24.0, 46.5) 1 

 M2 temperature change calculated correctly (22.5) and all temperatures and temperature change given to one dp 1 

2(f)(ii) a change of temperature will change the rate of reaction 1 

2(f)(iii) the polystyrene would prevent heat escaping 1 

2(f)(iv) use a water bath (at room temperature / at starting temperature) 1 

   

Question Answer Marks 

3(a) M1 limewater becomes milky 1 

 M2 effervescence / f izzing / bubbling 1 

3(b)(i) no change 1 

3(b)(ii) dropwise: white precipitate 1 

 excess: no (further) change / precipitate remains / white precipitate / insoluble 1 

3(b)(iii) white precipitate 1 
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3(c) M1 potassium / K+ 

 
M2 bromide / Br– 

1 

 KBr = 2 1 

   

Question Answer Marks 

4 any 6 from 
 
MP1 known / specified mass of sodium hydrogencarbonate 
 
MP2  known / specified volume (and concentration) of hydrochloric or ethanoic acid 
 
MP3 use of a named suitable container for the reaction and named suitable apparatus to measure volume of acid 
 
MP4 measure temperature of acid before mixing 
 
MP5 add reagents together and mix / stir 
 
MP6 measure temperature of mixture / acid after mixing / reaction 
 
MP7 biggest temperature decrease is most endothermic 
 
max 6 

6 
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3(a) dropwise: green precipitate 1 

excess: no (further) change / precipitate remains / green precipitate / insoluble 1 

3(b) no change 1 

3(c) yellow precipitate 1 

3(d) (solution / liquid becomes) yellow / orange / brown 1 

3(e) does not contain ammonium / NH4
+ ions / not ammonium / NH4

+ 1 

3(f) ammonia / NH3 1 

3(g) potassium / K+ 1 

nitrate / NO3– 

 
KNO3 = 2 

1 

   

Question Answer Marks 

4 1 mark for any 6 of: 
 

• 100 cm3 of water measured using suitable apparatus and placed into a suitable container  

• water is heated to 50 °C 
• water is maintained at this temperature 

• magnesium sulfate is added in excess or in portions until no more dissolves 

• the mixture is stirred 

• the solution is filtered to remove undissolved magnesium sulfate or the mass used is known 
• the use of appropriate measurements to calculate the solubility. 

6 

 
2
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3(a) M1 dropwise: white precipitate 1 

M2 excess: precipitate dissolves 1 

3(b) M1 dropwise: white precipitate 1 

M2 excess: precipitate remains / no change 1 

3(c) white precipitate 1 

3(d) no change 1 

3(e) ammonia / NH3  1 

3(f) M1 barium / Ba2+ 1 

M2 nitrate / NO3– 

 

Ba(NO3)2 = 2 

1 
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