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Q Part Sub 
Part 

Marking Guidance Mark Comments 

      
3 a i 4FeS2     +      11O2                                2Fe2O3     +     8SO2 

 
    2                  5½                              (1)                 4 

1 Or multiples of this equation 

      
3 a ii M1   (+) 4   

 
M2    – 1 
 

2 Ignore working 
 
M1,  credit  (+) IV 
 
M2,  credit  – I 

      
3 b  M1    Lower / smaller / decreases / reduced yield  

        OR equilibrium shifts (right)  to left  
         
M2    (Forward) reaction is exothermic OR reverse reaction is endothermic 
 
M3     (By Le Chatelier’s principle)   equilibrium responds / shifts / moves   (R to 

 L)  
           to lower the temperature 
 OR    to absorb the heat 
 OR    to cool the reaction 
 

3 If M1 is blank, mark on and credit M1 
in the text. 
 
If M1 is incorrect, only credit correct 
M2 
 
Mark M2 independently – it may be 
above the arrow in the equation 
 
For M3, not simply “to oppose the 
change / temperature” 

      
3 c  M1    Fe2O3    +    3CO                    2Fe     +     3CO2          

 
M2    Reducing agent  
 OR   Reduce(s) (Fe2O3 / iron(III) oxide) 
 OR   Electron donor 
 OR   to remove the oxygen (from iron(III) oxide to form CO2) 
 OR   reductant 

2 Or multiples 
 
Ignore state symbols 
 
 
For M2, credit “reduction” 
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Q Part Sub 

Part 
Marking Guidance Mark Comments 

5 a i Oxidation  
OR  
Oxidised  ONLY 

1  

5 a ii Any one from 
• to provide / overcome activation energy 
• to provide the minimum energy to make the reaction go / start 

 
1 

NOT simply to increase the (initial) 
reaction rate. 
 

5 a iii The reaction is exothermic OR releases heat (energy) 1  

5 a iv M1   
Catalysts provide an alternative route / pathway OR an alternative mechanism 
OR  
(in this case) surface adsorption occurs (or a description of adsorption) 
 
M2  
Lowers  the activation energy 
OR  
of lower activation energy 

 
2 
 
 

 
 
 
Ignore reference to “surface” alone 
 
 

5 b  M1 
The (forward) reaction is exothermic OR the (forward) reaction releases heat  
OR 
The reverse reaction is endothermic or absorbs heat 
 
M2 – Direction of change N.B.  M2 depends on correct M1 
At lower temperatures,  
• the equilibrium yield of NO2 is greater 
• more NO2 is formed 
• equilibrium shifts (left) to right 
• (equilibrium) favours the forward reaction 
 
(OR converse for higher temperatures) 

 
2 
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5 c  NO2        (+) 4 
 
NO3―     (+) 5 
 
HNO2     (+) 3 

3 
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Question Part Sub 
part 

 Mark Comments 

1 (a) (i) acid       0.46 
 
alcohol  1.46 
 
water     5.54 

1 
 

1 
 

1 

 
 

1 (a) (ii) 
Kc  =   

OH]CHCOOH][CHCH[CH
O]][HCHCOOCHCH[CH

2323

23223   =    
]][[

]][[

alcoholacid

waterester
  

1 penalise ( )  
allow molecular formulae or minor slip in 
formulae 

1 (a) (iii) 

.46/V)(0.46/V)(1
.54/V)(0.54/V)(5

  Allow without V 

 
 
4.45  or 4.5 
 
cancel (as equal no of moles on each side of equation) 

1 
 
 
 
 

1 
 

1 

Conseq on values in (a)(i) 
If values used wrongly  
or wrong values inserted  
or wrong Kc    no marks for calc 
 
Part 1(a)(iii)   for info   0.46 × 1.46 =  0.6716 
 
Possible wrong answers 
 
acid       0.46 √ gives   

Kc = 3.59 
√√ 

alcohol  1.46 √ 
water     4.46 X 

 
acid       0.46 √ gives   

Kc = 0.434 
√√ 

alcohol  1.46 √ 
water     0.54 X 

1 (b) (i) decrease or be reduced or fewer 1  

1 (b) (ii) decrease or be reduced or less time or faster or quicker 1  

1 (b) (iii) decrease or be reduced 1  
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Question Marking Guidance Mark Comments 

5(a)(i) Cu    +    4HNO3                     Cu(NO3)2    +   2NO2    +   2H2O 1 Or multiples  

Ignore state symbols  

5(a)(ii) M1      HNO3     (+) 5 

M2      NO2        (+) 4 

2 Ignore working out 

M1 Credit (V) 

M2 Credit (IV) 

5(a)(iii) HNO3     +   H+    +   e –                             NO2      +     H2O   

OR 

NO3
–     +   2H+    +   e –                             NO2      +     H2O                 

1 Or multiples  

Ignore state symbols  

Ignore charge on the electron unless incorrect and 
accept loss of electron on the RHS 

5(b)(i) In either order 

 

M1   Concentration(s) (of reactants and products) remain(s) constant / 
stay(s) the same / remain(s) the same / do(es) not change 

 

M2   Forward rate = Reverse / backward rate 

 

 

2 For M1 accept [  ] for concentration 

NOT “equal concentrations” and NOT 
“concentration(s) is/are the same” 

NOT “amount” 

Ignore “dynamic” and ignore “speed” 

Ignore “closed system” 

It is possible to score both marks under the 
heading of a single feature 
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5(b)(ii) M1  
The (forward) reaction / to the right is endothermic or takes in / 

absorbs heat  
OR  
      The reverse reaction / to the left is exothermic or gives  
       out / releases heat 
 
M2 depends on correct M1 and must refer to temperature/heat 
The equilibrium shifts / moves   left to right to oppose the increase in 

temperature 
 

2 

 

 

 

M2 depends on a correct statement for M1 

 

 
For M2, the equilibrium shifts/moves   
to absorb the heat OR 
to lower the temperature OR 
to cool the reaction 

5(b)(iii) M1 refers to number of moles 
There are fewer moles (of gas) on the left OR more moles (of gas) on 
the right. 
OR there is one mole (of gas) on the left and 2 moles on the right. 
 
M2 depends on correct M1 and must refer to pressure 
The equilibrium shifts / moves  right to left to oppose the increase in 
pressure 

2 M2 depends on a correct statement for M1  
 
For M2, the equilibrium shifts/moves  
to lower the pressure. 
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Question Marking Guidance Mark Comments 

      
3(a) Forward and backward reactions proceeding at equal rate  

Amount (Conc or moles or proportion)  of reactants and products 

remain constant 

1 

1 

 

Not “reactants and products have equal conc” 
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3(b) 
M1

     
2

2

]Q][P[

]R[
 

Allow ( ) but must have all 
brackets 

1 If Kc wrong can only score M3 (process mark) 
for dividing both R and P by volume) 

     
3(c) 

M2  [Q]2 =  
]P[K

]R[

c

2

 
Rearrangement of correct Kc 

expression 

 

1 If wrong Kc used can only score M3 for correct 

use of vol 

If wrong rearrangement can only score max 2 

for M3 and M5 for correct  

M3   [Q]2  =   
)10/82.3(0.68

)10/24.5( 2

  
Process mark for dividing both 

R and P by volume even in 

incorrect expression 

 

1 If vol missed can only score max 2 for M2 and 

M5 for correct  

If vol used but then wrong maths can score M2 

M3 and M5 for correct  

If moles used wrongly, eg  (2 × 5.24) or 

 (5.24 ×10/103)  

 can only score M2 and M5  

M4  [Q]2  = 0.0106 Correct calculation of Q2 1  

M5  [Q]  = 0.10(3) Correct taking of  1  
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3(c) cont. Wrong rearrangement and no use of volume zero  

Wrong rearrangement  2 max 

 

For Correct use of volume M3 and  

Correct taking of square root  M5 

No use of volume 2 max 

answer = 0.325 

Ignore subsequent multiplying or 

dividing by 10. 

0.0325 or 3.25 still score max 2 

For Correct rearrangement  M2 and  

Correct taking of square root  M5 

Use of volume but maths error e.g. using  

(5.24)2/10 when should be  (5.24/10)2  

Scores 3 

also giving answer 0.325 

for M2, M3 and M5 

Use of volume  but Q/10 also used  

or Q multiplied by 10 at end   

(i.e.muddling moles with concentration) 

2 max 

Gives answer 1.03 

For Correct rearrangement  M2 and  

Correct taking of square root  M5 

Wrong use of moles, e.g  (5.24 × 2)  or  (5.24 

×10/103) 

2 max 

 

For Correct rearrangement  M2 and  

Correct taking of square root  M5 

Wrong Kc used, e.g. missing powers 1 max For Correct use of volume M3 
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3(d) Increase or more or larger 1 Allow moves to left 

      
3(e) Increase or more or larger 1 Allow moves to left 

 
3(f) Decrease or less or smaller 1 NOT allow moves left 

    
3(g) No effect or unchanged or none 1  

    
3(h) 0.0147 or 0.0148  or 1.47 × 10-2  or 1.48 × 10-2 

Allow 0.015 or 1.5 × 10-2 

If not 0.0147, look at 3(c) for conseq correct use of their [Q] in 

new Kc = 1.39 × [Q]2 

1 Not allow just 1/68.0 

ignore units 
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1(c)(i) (If any factor is changed which affects an equilibrium), the (position of) 
equilibrium will shift/move so as to oppose the change.  

OR  

(When a system / reaction in equilibrium is disturbed), the equilibrium 
shifts/moves in a direction which tends to reduce the disturbance 

1 Must refer to equilibrium  

Ignore reference to “system” alone 

A variety of wording will be seen here and the key part 
is the last phrase.   

An alternative to shift/move would be the idea of 
changing/altering the position of equilibrium 

 
1(c)(ii) M1 The (forward) reaction / to the right is endothermic or takes in heat  

OR The reverse reaction / to the left is exothermic or gives out heat 

M2  The equilibrium moves / shifts to oppose the increase in 
temperature  

 

 

2 M2 depends on a correct statement for M1 

For M2 accept 

The equilibrium moves / shifts  

 to take in heat / lower the temperature 

 to promote the endothermic reaction and take 
in heat / lower the temperature 

 to oppose the change and take in heat / lower 
the temperature 

(leading to the formation of more ozone) 

      
1(d) Any one of 

 Pentane does not contain chlorine OR C–Cl (bond) 

 Pentane is chlorine-free 

 Pentane does not release chlorine (atoms / radicals) 

 

1 Ignore reference to F OR OR C–F OR halogen 

Ignore “Pentane is not a CFC”  

Ignore “Pentane is a hydrocarbon” 

Ignore “Pentane only contains C and H 

Ignore “Pentane is C5H12 

 

Penalise “chloride” and “chlorine molecules” 
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Question Marking Guidance Mark Comments 

      
10(a)(i)   MnO2   (+) 4 1  

    
10(a)(ii) MnO2 + 4H+ + 2e –                      Mn2+ + 2H2O 1 Or multiples 

Ignore state symbols 

Credit electrons subtracted from RHS 

Ignore absence of charge on e 

    
10(a)(iii) Iodide ion(s) is/are oxidised because they have lost electron(s) 1 Do not penalise reference to iodine; the mark is for 

electron loss 

      
10(b)(i) M1     Cl2       0 

M2   HClO   (+) 1 

2 

 

 

 

    
10(b)(ii) M1  Equilibrium will shift / move  

        to the right   

OR   L to R  

OR   to favour the forward reaction 

OR   to produce more HClO 

M2  - Consequential on correct M1 

         To oppose the loss of HClO 

OR    replaces the HClO (that has reacted) 

2 for M2 

NOT just “to oppose the change” 
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10(c)(i) The answers can be in either order 

M1        2Br―                 Br2     +  2e― 

M2       4H+  +  SO4
2―  +  2e―                  SO2  +  2H2O 

OR 

             2H+  +  H2SO4 +  2e―                  SO2  +  2H2O 

2 

 

NOT multiples 

Ignore state symbols 

Credit electrons subtracted from incorrect side 

Ignore absence of charge on e 

            

    
10(c)(ii)             KCl  +   H2SO4                    KHSO4  +   HCl 

 OR 

         2KCl  +   H2SO4                    K2SO4   +   2HCl 

1 Credit ionic equations 

    
10(c)(iii) For M1 and M2, chloride ions are weaker reducing agents than 

bromide ions, because 

M1    Relative size of ions 

         Chloride ions are smaller than bromide ions OR chloride ion 
electron(s) are closer to the nucleus OR chloride ion has fewer 
(electron) shells / levels OR chloride ion has less shielding (or 
converse for bromide ion) 

M2    Strength of attraction for electron being lost 

         Outer shell / level electron(s) OR electron(s) lost from a chloride 
ion is more strongly held by the nucleus compared with that lost 
from a bromide ion (or converse for bromide ion) 

 

2 If the forces are described as intermolecular or Van 
der Waals then CE=0 

Ignore general reference to Group 7 trend  

For M1 accept reference to chlorine/bromine or 
reference to atoms of these but NOT 
“chloride/bromide atoms” or “chlorine/bromine 
molecules” 

For M2 insist on reference to the correct ions 

This is the expected answer, but award credit for a 
candidate who gives a correct explanation in terms of 
hydration enthalpy, electron affinity and atomisation 
enthalpy. 
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Question Marking Guidance Mark Comments 

 

 

 

 

 

 

 

 

 

    

 

3(a) mol CH3OH  = 0.07(0) 
 
mol H2   = 0.24(0) 

1 
 

1 

 

 

      
3(b)(i) 

2
2

3

][CO][H

OH][CH
      or       

2512750512100

510820

)./.)(./.(

)./.(  1 

 

allow ( ) but expression using formulae must have 
brackets 
alternative expression using numbers must include 
volumes 

 

      
3(b)(ii) M1  divides by vol  

 
 
 

M2  
2512750512100

510820

)./.)(./.(

)./.(
        ( =  

2)1833.0)(14.0(

)05467.0(
) 

 
 
 
 
M3  11.6 or 11.7 
 
 
 
M4  mol–2 dm6 

1 
 
 
 

1 
 
 
 
 
 

1 
 
 
 
 

1 

Mark independently from (b)(i) 
any AE is –1 
if volume missed, can score only M3 and M4 
 
mark is for correct insertion of correct numbers in 
correct Kc expression in b(ii)   

If Kc expression wrong, can only score M1 & M4 

If numbers rounded, allow M2 but check range for M3 

 
mark for answer   
above 11.7 up to 12.2 scores 2 for M1 and M2 

if vol missed, can score M3 for 5.16  (allow range 4.88 
to 5.21) 
 
Units conseq to their Kc in (b)(ii) 

 
3(b)(iii) no effect  or  no change  or  none 1  
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3(c) M1  T1 

 
1 
 

1 
 
 
 

1 

if wrong  - no further marks 
 
only award M3 if M2 is correct 
 
 
 
not just to oppose the change 

M2   (forward) reaction is 
exothermic 
OR gives out heat    
 

backward reaction is 
endothermic  
 

M3 
 

shifts to RHS to replace lost 
heat 
 
OR to increase the 
temperature   
 
OR to oppose fall in temp  
 

backward reaction takes in 
heat  
 
OR to lower the temperature 
 
 

      
3(d) fossil fuels used  

OR 
CO2 H2O produced/given off/formed which are greenhouse gases   
OR 
SO2 produced/given off/formed which causes acid rain 
OR 
Carbon  produced/given off/formed causes global dimming 

1 

 

not allow electricity is expensive 
ignore just global warming 
ignore energy or hazard discussion  

    
3(e) C17H35COOCH3 or C17H31COOCH3  or C17H29COOCH3 

OR 

CH3OOCC17H35 or CH3OOCC17H31  or CH3OOCC17H29 

1  
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2(b) M1   (The yield) increases / goes up / gets more 
 
M2  
There are more moles / molecules (of gas) on the left / of 
reactants  

OR  fewer moles / molecules (of gas) on the right / products 

OR  there are 4 moles / molecules (of gas) on the left and 2 
moles / molecules on the right. 

OR  (equilibrium) shifts / moves to the side with less moles /   
molecules  

 

M3:  Can only score M3 if M2 is correct  
The (position of) equilibrium shifts / moves (from left to right) to 
oppose the increase in pressure 

 

3 

 

If M1 is given as “decreases” / “no effect” / ”no 
change”  then CE= 0 for clip, but mark on only 
M2 and M3 from a blank M1 

 

Ignore ”volumes”, “particles” “atoms” and 
“species” for M2 

 

 

 

For M3, not simply “to oppose the change”  

For M3 credit the equilibrium shifts / moves (to 
right) to lower / decrease the pressure  

(There must be a specific reference to the 
change that is opposed) 
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2(c) M1  Yield increases / goes up  

M2  The (forward) reaction / to the right is endothermic OR takes 
in / absorbs heat 

 OR  
       The reverse reaction / to the left is exothermic OR gives out 

/ releases heat  

 

Can only score M3 if M2 is correct  
M3 The (position of) equilibrium shifts / moves (from left to right) 

to oppose the increase in temperature  (QoL) 
 

3 If M1 is given as “decrease” / “no effect” / ”no 
change”  then CE= 0 for clip, but mark on only 
M2 and M3 from a blank M1 

 

For M3, not simply “to oppose the change” 

For M3, credit the (position of)  equilibrium shifts 
/ moves (QoL) 
to absorb the heat  OR 

to cool the reaction OR 

to lower the temperature  

(There must be a specific reference to the 
change that is opposed) 

 

      2(d)(i) An activity which has no net  / overall (annual) carbon emissions 
to the atmosphere 

OR  
An activity which has no net / overall (annual) greenhouse gas 
emissions to the atmosphere. 

OR 
There is no change in the total amount / level of carbon dioxide / 
CO2 carbon /greenhouse gas present in the atmosphere. 

1 The idea that the carbon / CO2 given out equals 
the carbon / CO2 that was taken in from the 
atmosphere 

 

    2(d)(ii) CH3OH   +    1½O2               CO2   +   2H2O 

            

1 Ignore state symbols 

Accept multiples 
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Question Marking Guidance Mark Additional Guidance 

 
1(a)(i) mol H2  = 0.47 

mol I2  =  0.17 
1 
1 

If answers reversed, ie 
mol H2  = 0.17  
mol I2  =  0.47 
then allow one mark (for second answer). 

 
1(a)(ii) 

]I][H[
]HI[

22

2

 
Penalise expression containing V 
But mark on in (a)(iv) 

1 Penalise missing square brackets in this part 
(and not elsewhere in paper)  but mark on in (a)(iv) 

 
1(a)(iii) equal number of moles (on each side of equation) 

OR 
equal moles (top and bottom of Kc expression) 

1  

 
1(a)(iv) 

]19.0][38.0[
]94.1[ 2

 
= 52(.1) 

Ignore V  1 

 

1 

If Kc wrong  in (a)(ii) (wrong powers or upside 
down etc) no marks here 

 
1(b)(i) D 1  

 
1(b)(ii) B 1  

 
1(b)(iii) A 1  

 
1(b)(iv) C 1  

 



Mark Scheme – General Certificate of Education (A-level) Chemistry – Unit 2: Chemistry In Action – January 2012 
 

4 

 

Question Marking Guidance Mark Comments 

 

 

 

 

 

 

 

 

 

    

 

 

2(a) In either order 
M1  Concentrations (of reactants and products) remain or stay 

constant / the same 

M2  Forward rate = Reverse / backward rate 

 

2 For M1 accept [  ] for concentration 

NOT “equal concentrations” and NOT “concentration(s) 
is/are the same” 

NOT “amount” 

Ignore “dynamic” and ignore “speed” 

Ignore “closed system” 

It is possible to score both marks under the heading of a 
single feature 

    2(b) M1  Catalysts increase rate of / speed up both forward and 
 reverse / backward reactions  

M2  increase in rate / affect on rate / speed is equal / the same  

2 If M1 is given as “no effect” / ”no change”  then CE= 0 for 
clip 

Ignore references to “decrease in rate” 

    2(c)(i) M1  (The yield) increases / goes up / gets more 
M2 There are more moles / molecules (of gas) on the left / of 
 reactants  

 OR fewer moles / molecules (of gas) on the right / products 

 OR there are 4 moles / molecules (of gas) on the left and 2 
 moles / molecules on the right. 

 OR (equilibrium) shifts / moves to the side with less moles / 
 molecules  

M3 Can only score M3 if M2 is correct  
 The equilibrium shifts / moves (from left to right) to oppose 
 the increase in pressure 

3 If M1 is given as “decreases” / “no effect” / ”no change”  
then CE= 0 for clip, but mark on from a blank. 

Ignore ”volumes”, “particles” “atoms” and “species” for M2 

For M3, not simply “to oppose the change”  

For M3 credit the equilibrium shifts / moves to lower / 
decrease the pressure  

(There must be a specific reference to the change that is 
opposed) 
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2(c)(ii) 

 

 

M1   The yield decreases / goes down / gets less 
M2   (Forward) reaction is exothermic OR gives out / releases 
 heat 

 OR       
 reverse reaction is endothermic OR takes in / absorbs heat 

Can only score M3 if M2 is correct  
The equilibrium shifts / moves (from right to left) to oppose the 
increase in temperature  

 

 

 

 

 

 

 

3 

 

 

If M1 is given as “increase” / “no effect” / ”no change”  then 
CE= 0 for clip, but mark on from a blank. 

For M3, not simply “to oppose the change” 

For M3 credit the equilibrium shifts / moves  

to absorb the heat  OR 

to cool the reaction OR 

to lower the temperature  

(There must be a specific reference to the change that is 
opposed) 

 
 

2(d)(i) Must be comparative 

Higher rate of reaction   

OR increase / speed up the rate (of reaction) 

OR Gets to equilibrium faster/ quicker 

OR faster or quicker rate / speed of attainment of equilibrium 

1 Credit correct reference to rate being too (s)low / (s)lower 
at temperatures less than 600 K 

Ignore statements about the “yield of ammonia” 

 

2(d)(ii) Less electrical pumping cost 

OR 
Use lower pressure equipment / valves / gaskets / piping etc. 

OR 
Uses less expensive equipment  

1 Not just “less expensive” alone 

Not just “less energy or saves energy” alone 

Credit correct qualified references to higher pressures 

 

Ignore references to safety 
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Question Marking Guidance Mark Comments 

      5(a)(i) M1     0                                                                         
M2     (+) 5    

2 Accept Roman V for M2 

      5(a)(ii) I2   +   10HNO3                   2HIO3    +   10NO2   +     4H2O 1 Accept multiples 

      5(b) M1   IO3
–      +     6H+      +      5I –                  3I2     +   3H2O  

 

 

 

M2  NaIO3   OR   IO3
–   OR   iodate ions  OR  iodate(V) ions etc. 

Accept “the iodine in iodate ions” but NOT “iodine” alone 

2 For M1, ignore state symbols 

Credit multiples  

Accept 2½I2 + ½I2 as alternative to 3I2 

Electrons must be cancelled 

For M2 Do not penalise an incorrect name for the correct 
oxidising agent that is written in addition to the formula.   

Accept “the iodine / I in iodate ions” but NOT “iodine” alone 

       5(c)(i) Iodine OR I2                                                                                                1 Insist on correct name or formula 

      5(c)(ii) H2SO4     +    6H+    +    6e–                   S    +    4H2O     

SO4
2–     +    8H+     +    6e–                   S    +    4H2O     

 

1 Ignore state symbols 

Credit multiples  

Do not penalise absence of charge on the electron 

    5(d) hydrogen sulfide  

OR H2S 

OR hydrogen sulphide                                           

1   
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5(e)(i) Ag+    +     I –                 AgI   ONLY 1 Ignore state symbols 

No multiples 

    5(e)(ii) The (yellow) precipitate / solid / it does not dissolve / is insoluble 

OR turns to a white solid 

OR stays the same 

OR no (visible/ observable) change 

OR no effect / no reaction 

1 ignore “nothing (happens)” 

ignore “no observation” 

    5(e)(iii) The silver nitrate is acidified to  

• react with / remove (an)ions that would interfere with the 
test   

• prevent the formation of other silver precipitates / 
insoluble silver compounds that would interfere with the 
test   

• remove (other) ions that react with the silver nitrate  

• react with / remove carbonate / hydroxide / sulfite (ions)  

1  

Ignore reference to “false positive” 

 

 

Do not penalise an incorrect formula for an ion that is 
written in addition to the name.   

If only the formula of the ion is given, it must be correct 

    5(f)(i) An electron donor  

OR  (readily) donates / loses / releases / gives (away) 
electron(s) 

1 Penalise “electron pair donor”  

Penalise “loss of electrons” alone 

Accept “electron donator” 

    5(f)(ii) Cl2      +    2e –                 2Cl – 

 

1 Ignore state symbols  

Do not penalise absence of charge on electron 
Credit   Cl2             2Cl –  –  2e –                  

Credit multiples 
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5(f)(iii) For M1 and M2, iodide ions are stronger reducing agents than 
chloride ions, because 
M1   Relative size of ions 

         Iodide ions / they are larger /have more electron 
levels(shells) (than chloride ions) / larger atomic / ionic 
radius 

OR electron to be lost/outer shell/level (of the iodide ion) is 
further the nucleus  

OR iodide ion(s) / they have greater / more shielding  

OR converse for chloride ion  
M2  Strength of attraction for electron(s) 

         The electron(s) lost /outer shell/level electron from (an) 
iodide ion(s) less strongly held by the nucleus compared 
with that lost from a chloride ion  

OR converse for a chloride ion 

2 Ignore general statements about Group VII trends or about 
halogen molecules or atoms. Answers must be specific 

CE=0 for the clip if “iodine ions / chlorine ions QoL 

    
CE=0 for the clip if  “iodide ions are bigger molecules / 
atoms” QoL 

 

Insist on iodide ions in M1 and M2 or the use of it / they / 
them, in the correct context (or chloride ions in the 
converse argument) 

Must be comparative in both M1 and M2 
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Question Marking Guidance Mark Comments 

    2(a)(i) Mol SO3  = 5.2 

Mol SO2 =  2.8 
1 
1 

 

 2(a)(ii) 
2

3

2
2

2

]SO[
]O[]SO[
                

Penalise expression containing numbers or V 
Ignore subsequent correct working 

1 Allow ( ) but must have all brackets.  If brackets missing 
but otherwise correct, penalise here  but mark on 
If Kc wrong  (wrong powers or upside down  etc) can 
only score M1 in 2(a)(iv) 

 2(a)(iii) mol dm–3 1 Allow conseq to their  wrong Kc 

  If Kc wrong  in 2(a)(iv) (wrong powers or upside down  
etc) can only score M1  

2(a)(iv) Values from (a)(i) 

2

2

]12/2.5[
]12/4.1[]12/8.2[
  or 

2

2

]433.0[
]117.0[]233.0[
 

Alternative values 

2

2

]12/8.5[
]12/4.1[]12/1.2[
 

M1 
 
M2 

1 
 

1 

For dividing all three by volume  - if volume missed or 
used wrongly, lose M1 & M2 but can score M3 conseq 
insertion of values (allow conseq use of their wrong 
values from 2a(i)) 
AE (-1)  for copying numbers wrongly or swapping two 
numbers 

= 0.0338  or  0.034 
(allow 0.03376 to 0.035)  
Min 2 sfs            
Ignore units in (a)(iv)            

0.0153 or 0.015 
(allow 0.015 to 0.017) 
Min 2 sfs 
Ignore units in (a)(iv)            

M3 1 If vol missed score only M3 

Values from (a)(i) 
0.406 - allow values 
between 0.40 (if correctly 
rounded) and 0.41   

 
from alternative values 
allow 0.18 to 0.184 
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2(b)(i) Increase or more moles (of oxygen) or higher 1  

 2(b)(ii) No change or no effect or none or (remains) same 1  

 2(c) T1 
(At Temp,T2, when Kc is lower)  Equm/reaction moves to left 
or towards reagent or towards SO3  OR moles SO3 increases 
This reverse reaction is exothermic,  
OR  
(forward) reaction is endothermic      
if Temp is increased Equm/reaction moves to right or towards 
product or towards SO2    OR moles SO2 increases 
OR  
(forward) reaction is endothermic      
if Temp is decreased Equm/reaction moves to left or towards 
reagent or towards SO3  OR moles SO3 increases  

M1 
M2 

M3 
 

M3 
M2 

 

M3 
M2 

1 
1 

1 

If T2  CE = 0 
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Question Marking Guidance Mark Comments 

      
1(a)(i) M1 (Yield) increases / goes up / gets more 

 
M2   
       The (forward) reaction / to the right is exothermic or gives  
       out / releases heat 
OR  

The reverse reaction / to the left is endothermic or takes in / 
absorbs heat    

 
M3 depends on correct M2 and must refer to temperature/heat 
      The (position of ) equilibrium shifts / moves  left to right to oppose 

the decrease in temperature 
 

3 If M1 is blank, mark on and seek to credit the 
correct information in the explanation. 
If M1 is incorrect CE=0 for the clip. 
 
 

M3 depends on a correct statement for M2 

 
For M3, the equilibrium shifts/moves   
to release heat OR 
to raise the temperature OR 
to heat up the reaction. 
 

 

1(a)(ii) M1   Concentration(s) (of reactants and products) remain or stay 
constant / the same 
 
M2   Forward rate = reverse / backward rate 
 

2 For M1 credit [  ] for concentration. 

 
Not “equal concentrations”.   
Not “concentrations is / are the same”. 
Not “amount”. 
 
Ignore “dynamic” and ignore “speed”. 
 
Ignore “closed system”. 
 
It is possible to score both marks under the 
heading of a single feature. 
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1(c) M1 SO2 identified 
 
M2 correctly balanced equation (would also gain M1) 
 
2HBr    +    H2SO4                      Br2   +     SO2     +      2H2O 
 
 
 
Mark M3 independently 
M3  Oxidising agent OR electron acceptor OR oxidant  
OR to oxidise the bromide (ion) / HBr 
 

3  
Credit M2 equation in its ionic form. 

Ignore state symbols. 

Credit multiples. 

Not H2SO3 on the right-hand side. 

 

M3 Not “electron pair acceptor”. 

 

1(b) KBr   +   H2SO4                      KHSO4    +   HBr 1 Credit this equation in its ionic form. 

Ignore state symbols. 

Credit multiples. 
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1(d)(i) M1  Electrophilic addition 
 

 
 
M2 must show an arrow from the double bond towards the H atom of 
the H – O bond / HO on a compound with molecular formula for 
H2SO4  
M2 could be to an H+ ion and M3 an independent O – H bond break 
on a compound with molecular formula for H2SO4  
 
M3 must show the breaking of the O ─ H bond on H2SO4 
 
M4 is for the structure of the carbocation 
 
M5 must show an arrow from the lone pair of electrons on the correct 
oxygen of the negatively charged ion towards the positively charged 
carbon atom on their carbocation 
 
NB The arrows here are double-headed 

5 M1 both words required. 
 
For the mechanism 
M3 Penalise incorrect partial charges on O – H 
bond and penalise formal charges 
Ignore partial negative charge on the double 
bond. 
 
M5  Not HSO4

― 
 
For M5, credit  as shown or  ―:OSO3H ONLY with 
the negative charge anywhere on this ion  
OR correctly drawn out with the negative charge 
placed correctly on oxygen. 
 
Max any 3 of 4 marks for a correct mechanism 
using the wrong organic reactant or wrong 
organic product (if shown) or a primary 
carbocation. 
 
Penalise once only in any part of the mechanism 
for a line and two dots to show a bond. 
 
Credit the correct use of “sticks”. 
 
For M5, credit attack on a partially positively 
charged carbocation structure, but penalise M4 

 

1(d)(ii) Hydrolysis 1 Credit “(nucleophilic) substitution” but do not 
accept any other prefix.  

Credit phonetic spelling. 
 

1(d)(iii) Catalyst 1  
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Question Marking Guidance Mark Comments 
      

4(a)(i) 3CuS(s) +  8HNO3(aq)                3CuSO4(aq)  +  8NO(g)  +  4H2O(l) 1  
 

4(a)(ii) (+) 5 
(+) 2 

2  

 

4(a)(iii) 4H+    +    NO3
–  +   3e–                       2H2O   +     NO 1 Ignore state symbols. 

Credit multiples of this equation only. 
Ignore absence of charge on the electron. 

 

4(a)(iv) S2–  +   4H2O                    SO4
2–    +    8e–    +     8H+   1 Ignore state symbols. 

Credit multiples of this equation only. 
Ignore absence of charge on the electron. 

 

4(b) M1 add scrap / recycled / waste iron (or steel) to the aqueous 
solution 
 
M2 the iron is a more reactive metal OR Fe is a better reducing 
agent 
 
M3     Cu2+ /copper ions are reduced  / gain electrons  
   OR Cu2+  +  2e–               Cu      
   OR copper / Cu is displaced by Fe   
 
 
M4     Fe     +     Cu2+                      Fe2+     +     Cu   ONLY 
          

4 If M1 refers to iron / steel, but does not make it 
clear in the text that it is “scrap” / “waste” / 
“recycled”, penalise M1 but mark on. 
 
Credit zinc or magnesium as an alternative to iron 
for M2, M3 and M4 only, penalising M1 
 
Ignore absence of charge on the electron. 
 
 
For M4, ignore state symbols. 
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Question Marking Guidance Mark Comments 

 

2(a) Cl2 0.4 1  

NOCl 1.7 1  
 

2(b)(i) 

Kc =
  

2
2

2

]lCON[
]lC[]ON[  

1 

Penalise expression containing V  

Allow ( ) here, but must have all brackets. 

If Kc expression wrong, max 2 in (b)(ii) for  

M1 for correct rearrangement of their Kc  and  

M4 for multiplying by 15 
 

2(b)(ii) 

M1 [Cl2]   =   Kc  ×
  

2

2

]ON[
]lCON[  

1 

Mark is for rearrangement of correct Kc expression. 

If Kc rearrangement wrong, can only score max 2 for: 

M3 and M4 

M2 [Cl2]  = 2

23

)15/86.0(
)15/90.1()104.7( ×× −

 
(=

 
2

23

)0573.0(
)127.0()104.7( ×× −

)
 

1 Rounding 1.90/15 wrongly to 0.126 is AE 

M3 [Cl2]  =   0.0361  to 0.0365  (min 2 sfs) 1 Mark for correct calculation  of  [Cl2] 

M4 mol Cl2  =   0.54  to 0.55 1 
Correct answer scores 4   ignore working 
Mark is for answer of (M3 × 15) 
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2(b)(iii) 
( √(7.4 × 10–3)    =  )    0.086  

 

Allow 0.085 to 0.086) 

1 

Mark for answer OR  conseq on their Cl2 

Kc = x
15

4M
90.1
86.0    =  4M  ×  0.117 

Or   3M  × 0.453 

mol½ dm-3/2     OR     mol 0.5  dm -1.5 1 NOT   3moldm −     nor  (mol dm-3)1/2    
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Question Marking Guidance Mark Comments 
 
 
 
 

 
 
 
 
 

    
 
 

2(a) (If any factor is changed which affects an equilibrium), the 
(position of) equilibrium will shift / move so as to oppose / 
counteract the change.  

OR  
(When a system / reaction in equilibrium is disturbed), the 
(position of) equilibrium shifts / moves in a direction which tends 
to reduce the disturbance 

 

1 Must refer to equilibrium  

Ignore reference to “system” alone 

A variety of wording will be seen here and the key part is 
the last phrase  

An alternative to shift / move would be the idea of 
changing / altering the position of equilibrium 

      

2(b)(i) M1   
A substance that speeds up the reaction / alters the rate but is 
chemically unchanged at the end / not used up  
 
M2   
Catalysts provide an alternative route / alternative  pathway / 
different mechanism  
 
M3  
that  has a lower activation energy / Ea 
OR 
lowers the activation energy / Ea 
 

3 Both ideas needed for M1 
 
Credit can score for M1, M2 and M3 from anywhere within 
the answer 

      

2(b)(ii) (Time is) less / shorter / decreases / reduces  1 Credit “faster”, “speeds up”, “quicker” or words to this 
effect 

 

2(b)(iii) None  1  
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2(c)(i) R 1  
      

2(c)(ii) T 1  
 

2(c)(iii) R 1  
      

2(c)(iv) P 1  
 

2(c)(v) Q 1  
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1(a)(i) Award mark for X on the time axis at the point where the lines just 
become horizontal 

1 Allow this mark If X is above the letters “sh” in the word 
“show’ in Question 1(a)(ii) - in the range of lines 31 to 33  

 

1(a)(ii) They are equal / the same 

OR 
Forward (rate) = Reverse / backward (rate) 

1 Allow the word ‘speed’ in this context. 

Ignore reference to concentration. 

 

1(b) 

 

 

Both OR forward and reverse reactions occur at the same time  

OR both are occurring at once  

OR both occur all of the time 

OR both are ongoing  

OR both never stop 

1 Ignore ‘at equal rates’. 

Ignore reference to concentration or equilibrium. 

The idea that both reactions occur simultaneously is 
essential. 

The simple idea of ‘both reactions occurring’ is 
insufficient for the mark. 

 

1(c)(i) M1  No effect / no change / none / stays the same 

 

M2  requires correct M1 

M2  Equal (number of)  moles / molecules on both sides 

2  
 

In M2, ignore reference to particles or atoms. 

 

Question Marking Guidance Mark Comments 



MARK SCHEME – A-LEVEL CHEMISTRY – CHEM2 – JUNE 2014 

 

 4 of 36  

 

1(c)(ii) M1 Less time or it decreases or (equilibrium) reached faster  (ie M1 is a 
reference to time taken) 

 

M2 More particles / molecules in a given volume / space  

OR the particles / molecules are closer together  

 

M3 More successful / productive collisions in a given time 

OR more collisions with E>EAct  in a given time  

OR more frequent successful / productive collisions 

OR increased  / greater successful / productive collision frequency / rate 

3 If M1 is ‘more time / it increases’ or ‘no effect’, then CE=0 
for the clip. 

Reference to faster / increased rate / increased speed 
alone penalises M1, but mark on M2 and M3 

 

If M1 is blank, then look for all three marks in the text. 

 

Ignore reference to reactants / products. 

 

Penalise M3 if an increase / decrease in the value of EAct 
is stated. 
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Question Marking Guidance Mark Comments 
 

3(a)(i) 3Fe    +      Sb2S3                    3FeS       +        2Sb 

                          

1 Or multiples. 

Ignore state symbols. 

  
3(a)(ii) Fe                  Fe2+     +     2e– 1 Ignore charge on the electron unless incorrect. 

Or multiples. 

Credit the electrons being subtracted on the LHS. 

Ignore state symbols. 

  

3(b)(i) Sb2S3    +       4.5O2                  Sb2O3      +       3SO2         1 Or multiples. 

Ignore state symbols. 

  3(b)(ii) SO3  or sulfur trioxide / sulfur (VI) oxide 

 
 

 

1 Credit also the following ONLY 

H2SO4 or sulfuric acid  

OR 
gypsum / CaSO4 or plaster of Paris  
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Question Marking Guidance Mark Comments 
 

6(a)(i) M1  (+) 4 OR  IV 
  
M2  (+) 6 OR  VI 

2  

 

 

6(a)(ii) It / Chlorine has gained / accepted electron(s) 

OR 
Correctly balanced half-equation eg Cl2 + 2e–                2Cl– 

1 Credit 1 or 2 electrons but not lone pair.  

 

The idea of ‘reduction’ alone is not enough. 
 

6(b)(i) 6KI   +  7H2SO4                     6KHSO4   +   3I2  +   S   + 4H2O 1  
 

6(b)(ii) 2I–                     I2     +     2e– 

OR 
8I–                      4I2      +      8e– 

1 Ignore charge on the electron unless incorrect. 

Or multiples.  

Credit the electrons being subtracted on the LHS. 

Ignore state symbols. 
 

6(b)(iii) H2SO4   +      8H+     +    8e–                     H2S    +     4H2O 

OR 
SO4

2–    +    10H+     +    8e–                     H2S    +     4H2O 

1 Ignore charge on the electron unless incorrect. 

Or multiples.  

Credit the electrons being subtracted on the RHS. 

Ignore state symbols. 
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8(b) M1    hydrolysis 

 

M2    C≡N with absorption range 2220–2260 (cm–1) 

 

M3    O–H(acids) with absorption range 2500–3000 (cm–1) 

          OR 
         C=O with absorption range 1680–1750 (cm–1) 

          OR 
         C–O with absorption range 1000–1300 (cm–1) 

3 For M1 give credit for ‘hydration’ on this occasion only. 

 

Credit 1 mark from M2 and M3 for identifying C≡N and 
either O–H(acids) or C=O  or  C–O  without reference to 
wavenumbers or with incorrect wavenumbers. 

 

Apply the list principle to M3 

 

8(c)(i) M1 Yield / product OR ester increases / goes up / gets more  
 

M2  (By Le Chatelier’s principle) the position of equilibrium is driven / shifts 
/ moves to the right / L to R / in the forward direction / to the product(s) 
    

M3 – requires a correct statement in M2 
(The position of equilibrium moves)  

to oppose the increased concentration of ethanol  

to oppose the increased moles of ethanol  

to lower the concentration of ethanol 

to oppose the change and decrease the ethanol 

 

 

3 If no reference to M1, marks M2 and M3 can still score 
BUT if M1 is incorrect CE=0 

 
 
 
 
 
If there is reference to ‘pressure’ award M1 ONLY. 
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8(c)(ii) M1   
Catalysts provide an alternative route / pathway / mechanism  

OR  
surface adsorption / surface reaction occurs 

 

M2  
that  has a lower / reduced activation energy 

OR 
lowers / reduces the activation energy 

 

2 For M1, not simply ‘provides a surface’ as the only 
statement. 

M1 may be scored by reference to a  specific example. 

 

 

Penalise M2 for reference to an increase in the energy of 
the molecules. 

For M2, the student may use a definition of activation 
energy without referring to the term.   

Reference to an increase in successful collisions in unit 
time alone is not sufficient for M2 since it does not 
explain why this has occurred. 



MARK SCHEME – A-LEVEL CHEMISTRY – CHEM4 – JUNE 2014 

 

 3 of 31  

 

 

Question Marking Guidance Mark Comments 
       

1(a) Mol of E 1.6(00) 

Mol of F 0.2(00) 

1 

1 

Ignore extra zeros. 

 

1(b) 
Kc

 
=

  2

2

]F][E[
]G[  

mol–1 dm3 

1 

 

1 

Penalise expression containing V.  
Penalise missing brackets or ( ).  
 

If Kc wrong, allow units consequential to their Kc, but no 
marks in (c) unless correct Kc used in (c). 

       

1(c) 

 Kc   =  2

2

)5.1
20.1)(5.1

50.2(

)5.1
85.0(

 

 

 =   0.3(01)             Allow 0.299–0.304    

1 

 

 

 
1 

Vol missed or used wrongly – no marks. 

If Kc correct in (b) but squared term missed here, no further 
marks. 

 

Ignore units. 
       

1(d) M1 

 

M2 

 
M3 

Decrease 

 

More moles on LHS / reactants or fewer / less moles on 
RHS / products (allow correct ratio 3:2) 

(Equilibrium) shifts / moves either to oppose reduction in 
pressure / or to increase the pressure 

1 

 

1 

 

1 

If M1 is incorrect CE=0 for the clip.  

If M1 is blank, mark on and seek to credit the correct 
information in the explanation.  
M2 not just a generic statement ‘shifts to more moles’. 
M3 depends on a correct statement for M2  
Not ‘favours’. 

Allow ‘to oppose change’ only if reduction in pressure noted.  



MARK SCHEME – A-LEVEL CHEMISTRY – CHEM4 – JUNE 2014 

 

 4 of 31  

 

1(e) M1 

 

 

M2 
 
 
 

M3 

 

 
 

 

T1 

 

 

(Forward*) reaction is exothermic  

OR Backward reaction is endothermic  

 

(at T2 or lower temperature) 

(Equilibrium) shifted / moved to oppose reduction in temp 

OR  

at T1 or higher temp, (Equilibrium) shifted / moved to 
oppose (increase in temp) 

1 

1 

 

 

1 

If M1 is incorrect, CE=0 for the clip.  

If M1 is blank, mark on and seek to credit the correct 
information in the explanation.  
 
*Assume answer refers to forward reaction unless otherwise 
stated. 
 
 
M3 depends on a correct statement for M2  
Allow “to oppose change” only if change in temperature is 
stated. 

Not ‘favours’. 
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a precipitate 

1(b)(iii) (Chlorine) gains electron(s) / takes electron(s) / accepts electron(s) (from the 
bromide ions) 

OR 

(Chlorine) causes another species (Br–) to lose electron(s) 

1 Penalise “electron pair acceptor”  

 

Not simply “causes loss of electrons” 

 

1(c) M1       2Cl2   +   2H2O                              4HCl       +      O2 
                                                                          (4H+  +  4Cl–) 

M2       Oxidation state –1 

2 Ignore state symbols 

Credit multiples 

M2 consequential on HCl or Cl– which must be 
the only chlorine-containing product in the 
(un)balanced equation. 

For M2 allow Cl–1 or Cl1– but not Cl– 

 
1(d) M1  The relative size (of the molecules/atoms)  

Chlorine is smaller than bromine OR has fewer electrons/electron shells 

OR It is smaller / It has a smaller atomic radius / it is a smaller molecule / 
atom (or converse) 
 
M2   How size of the intermolecular force affects energy needed 
The forces between chlorine / Cl2 molecules are weaker  (than the forces 
between bromine / Br2 molecules) 

(or converse for bromine) 
OR  chlorine / Cl2 has weaker / fewer/ less (VdW) intermolecular forces / 
forces between molecules 

2 For M1 ignore whether it refers to molecules or 
atoms. 

CE=0 for the clip for reference to (halide) ions or 
incorrect statements about relative size 

Ignore molecular mass and Mr 

Ignore shielding 
 
QoL in M2 for clear reference to the difference 
in size of the force between molecules.  
Reference to Van der Waals forces alone is not 
enough. 
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(or converse for bromine) Penalise M2 if (covalent) bonds are broken 

 

 
 

Question Marking Guidance Mark Comments 

 
2(a) M1  acidified potassium dichromate or K2Cr2O7/H2SO4 

OR K2Cr2O7/H+  OR  acidified K2Cr2O7 

M2  (orange to) green solution OR goes green  

M3  (solution) remains orange or no reaction or no (observed) change 

 
 
 
 
 
 
Alternative using KMnO4/H2SO4 

M1  acidified potassium manganate(VII) / potassium permanganate or 
KMnO4/H2SO4 

OR KMnO4/H+  OR  acidified KMnO4 

M2  colourless solution OR goes colourless 

M3  (solution) remains purple or no reaction or no (observed) change 

3 If no reagent or incorrect reagent in M1, CE= 0 
and no marks for M1, M2 or M3  

If incomplete / inaccurate attempt at reagent e.g. 
“dichromate” or “dichromate(IV)” or incorrect 
formula or no acid,  penalise M1 only and 
mark on 

For M2 ignore dichromate described as “yellow” 
or “red” 

For M3 ignore “nothing (happens)” or “no 
observation” 

 

For M1 

If incomplete / inaccurate attempt at reagent e.g. 
“manganate” or “manganate(IV)” or incorrect 
formula or no acid,  penalise M1 only and 
mark on 

Credit alkaline KMnO4 for possible full marks but 
M2 gives brown precipitate or solution goes 
green 
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Question Marking Guidance Mark Comments 

 
4(a)(i) M1    

High (temperature) OR Increase (the temperature) 

 
M2   
The (forward) reaction / to the right is endothermic or   takes in / absorbs 
heat 

OR  
The reverse reaction / to the left is exothermic or gives out / releases heat    

 

M3 depends on correct M2 and must refer to temperature/heat 
At high temperature, the (position of ) equilibrium shifts / moves  left to right 
to oppose the increase in temperature  

 

3 If M1 is incorrect CE=0 for the clip 

If M1 is blank, mark on and seek to credit the 
correct information in the text 
 

 

 

 

 

 

M3 depends on a correct statement for M2 

For M3, the position of equilibrium shifts/moves   
to absorb heat OR 

to lower the temperature OR 

to cool down the reaction 
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4(a)(iii) M1  Increase in / more / large(r) / big(ger)  surface area / surface sites  

 

M2  increase in / more successful / productive / effective collisions   (in a 
given time) (on the surface of the catalyst / with the nickel)  

 

2 Mark independently 
For M1 accept “an increase in surface” 

For M2 not simply “more collisions”  
Ignore “the chance or likelihood” of collisions 

 
 
 

4(b) M1   
No effect /  None 

 
M2 requires a correct M1 
Equal / same number / amount of moles / molecules / particles on either side 
of the equation  
OR 
2 moles / molecules / particles on the left and 2 moles / molecules / particles 
on the right 
 

2 If M1 is incorrect CE=0 for the clip 

If M1 is blank, mark on and seek to credit the 
correct information in the text 
 

M2 depends on a correct statement for M1 
 

In M2 not “atoms” 
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2(c)(ii) M1 

 

M2 

 

 
 

 

M3 

Effect:  Increase or more SO3 

 
Fewer mole(cule)s on RHS   

or 3 moles to 2 moles  

or (eqm shifts) to side with 
fewer moles 

 

Equilibrium moves/shifts to 
reduce the pressure/oppose 
the increase in pressure 

Increase or more SO3 

 

(V3 or) residual V decreases in 
numerator of Kc expression  

 

 

to keep Kc constant,   

ratio 
)Omol()SOmol(

)SOmol(

2
2

2

2
3   

must increase 

 

 

1 

 

1 

 

 

 

1 

If wrong effect, no further marks, but M2 and M3 are 
independent of each other 

 

 

 

 

 

Allow to oppose the change only if increase pressure 
mentioned 
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2c(i) Ethanal   0.33 

Ethanol   4.16 

1 

1 

 

Allow 4.2 for ethanol 

      

2c(ii) 

Kc = 2
233

2

]][[
]][[
OHCHCHCHOCH

OHacetal
 or with names 

2)31.0/76.3)(31.0/58.0(
)31.0/65.0)(31.0/37.0(

  OR   2)76.3)(58.0(
)65.0)(37.0(

 × 0.31 

 

9.1 × 10-3 

mol-1dm3 

 
M1 

 
 

M2 
 
 
 
 

M3 

M4 
 

Ignore slips in acetal structure or formula C6H14O2 

If Kc wrong, allow M4 only for units conseq to their Kc 

If volume omitted (gives 2.93 × 10-2) may only score 
M1 and M4 
If volume used = 310 cm3 allow M2 then award M3 
for 9.08 – 9.23 only and M4 for mol1cm3 only 

Treat error in converting 310 cm3 to dm3 as AE 

Allow range 9.08 × 10-3 – 9.23 × 10-3 

Not moles-1dm3 

      

2d CH2H2C

O
C

O

H3C H

 
1 

       

Total  12   
 
  


