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A-LEVEL PAPER 1 PP10 MS  
 

1.    (a)     Fe  +  H2SO4  →  FeSO4  +  H2 

Accept multiples. 
Ignore state symbols, even if incorrect. 

1 

(b)     Hazard      acid corrosive or 
                  hydrogen flammable / explosive 

Accept ‘iron(II) sulfate / sulfuric acid an irritant’. 
1 

Precaution      gloves or eye protection or 
                       avoid naked flames / spark 

Allow ‘if reagent contacts skin wash off immediately’ or answers to 
that effect instead of gloves. 
Do not allow ‘wipe up spillages’. 
Ignore ‘lab coat’ or ‘use of fume cupboard’ or ‘do not ingest 
chemicals’. 

1 

[3] 

 
2.    (a)     Na2CrO4  +  Pb(NO3)2  →  PbCrO4  +  2NaNO3 

Allow multiples, including fractions. 

Allow Pb2+  +  CrO4
2–  →  PbCrO4 

Ignore state symbols. 
1 

(b)     Is not washed away / dissolved by rain 

Ignore reference to insolubility. 

Allow ‘prevents toxic compounds getting into water supplies’. 
1 

(c)     Will not react with oxygen in the air 
1 

(d)     Compound is toxic / poisonous 

Ignore ‘harmful’ or ‘dangerous’. 

Do not allow ‘corrosive’. 
1 
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3. 
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4. 
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5. 
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       (iii) 
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     6. (a)     HCO3
−  CO3

2− + H+ 

or 
H2O + HCO3

−  CO3
2− + H3O+ 

Must have equilibrium sign but mark on to (b) 
Ignore state symbols 

1 

(b)     Acid: Increase in concentration of H+ ions, equilibrium moves to the left. 
Allow H+ ions react with carbonate ions (to form HCO3

-) 

1 

Alkali: OH- reacts with H+ ions, equilibrium moves to the right (to replace the H+ ions) 

1 

Concentration of H+ remains (almost) constant 
1 

[4] 
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7.      (a)     (i)        B                                                                                                             1 
 C 

1 

 A 
1 

(ii)     cresolphthalein or thymolphthalein 
1 

(b)     pH = -log[H+] 
1 

Ka =  or [H+] = [A–] 
1 

[H+] = √ 1.74 × 10–5 × 0.15 (or 1.62 × 10–3) 
1 

pH = 2.79 (penalise 1 dp or more than 2dp once in the qu) 
1 

[8] 
 

8. 
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9.      (a)     (i)      An atom, ion or molecule which can donate a lone electron pair 
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1 

(ii)     A central metal ion/species surrounded by co-ordinately 
bonded ligands or ion in which co-ordination number 
exceeds oxidation state 

1 

(iii)     The number of co-ordinate bonds formed to a central metal ion 
or number of electron pairs donated or donor atoms 

1 

(b)     (i)      Allow the reverse of each substitution 
[Co(H2O)6]2+ + 6NH3 → [Co(NH3)6]2+ + 6H2O 
Complex ions 

1 

Balanced 
1 

Allow partial substitution 

(ii)     [Co(H2O)6]2+ + 4Cl– → CoCl  + 6H2O 
Complex ions 

1 

Balanced 

or H2O or NH3 or C2O  by Cl– 

1 

eg.     (iii)      
Complex ions 

1 

Balanced 
1 

Allow all substitution except 
(i) NH3 by H2O 
(ii) more than 2Cl– substituted for NH3 or H2O 

eg.     (iv)     
Complex ions 

1 

Balanced 

or H2O or NH3 by  and  or by  
1 

(c)     (i)      [Fe(H2O)6]2+ 

1 

(ii)     Fe(OH)2 or Fe(OH)2(H2O)x where x = 0 to 4 
1 

(iii)     Fe2+ is oxidised to Fe3+ or Fe(OH)3 

1 

By oxygen in the air 
1 

[15] 
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10.   (a)     Ti(IV) [Ar] 
Or 1s2 2s2 2p6 3s2 3p6 

1 

Ti(III) [Ar]3d1 

Or 1s2 2s2 2p6 3s2 3p6 3d1 

1 

Ti(III) has a d electron that can be excited to a higher level 
Allow idea that d electrons can be excited to another level (or 
move between levels) 

1 

Absorbs one colour of light from white light 
Allow idea that light is absorbed 

1 

Ti(IV) has no d electron so no electron transition with 
energy equal to that of visible light 

Allow Ti(IV) has no d electrons 
1 

(b)     [Cu(NH3)4(H2O)2]2+ 

1 

[CuCl4]2– 

1 

 

(c)     (i)      Rapid determination of concentration 
Or easy to get many readings 

1 

Does not use up any of the reagent/does not interfere 
with the reaction 

Or possible to measure very low concentrations 
1 

(ii)     Curve starts with small gradient (low rate) 
1 

Because negative ions collide so Ea high 
1 

Curve gets steeper 
1 

Because autocatalyst (Mn2+) formed 
1 

Curve levels out approaching time axis 
Can score this mark and next one ONLY with simple curve (that is 
curve with gradually decreasing gradient) 

1 

Because MnO4
– ions used up 

5 max 
1 

[14] 

  
 

 
  
 
 


