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ADVICE TO EXAMINERS ON THE ANNOTATION OF SCRIPTS 
 
 
 
 
1. Please ensure that you use the final version of the Mark Scheme. 

You are advised to destroy all draft versions. 
 
2. Please mark all post-standardisation scripts in red ink.  A tick ( ) should be used for each answer 

judged worthy of a mark.  Ticks should be placed as close as possible to the point in the answer 
where the mark has been awarded.  The number of ticks should be the same as the number of 
marks awarded.  If two (or more) responses are required for one mark, use only one tick.  Half 
marks (½) should never be used.   

 
3. The following annotations may be used when marking.  No comments should be written on 

scripts unless they relate directly to the mark scheme.  Remember that scripts may be returned to 
Centres.  

 
 x =  incorrect response (errors may also be underlined) 
 ^ =  omission mark 
 bod =  benefit of the doubt (where professional judgement has been used) 
 ecf =  error carried forward (in consequential marking) 

con =  contradiction (in cases where candidates contradict themselves in the same response) 
sf =  error in the number of significant figures 
 

4. The marks awarded for each part question should be indicated in the margin provided on the 
right hand side of the page.  The mark total for each question should be ringed at the end of the 
question, on the right hand side.  These totals should be added up to give the final total on the 
front of the paper. 

 
5. In cases where candidates are required to give a specific number of answers, (e.g. ‘give three 

reasons’), mark the first answer(s) given up to the total number required.  Strike through the 
remainder.  In specific cases where this rule cannot be applied, the exact procedure to be used is 
given in the mark scheme. 

 
6. Correct answers to calculations should gain full credit even if no working is shown, unless 

otherwise indicated in the mark scheme. (An instruction on the paper to ‘Show your working’ is to 
help candidates, who may then gain partial credit even if their final answer is not correct.) 

 
7. Strike through all blank spaces and/or pages in order to give a clear indication that the whole of 

the script has been considered. 
 
8. An element of professional judgement is required in the marking of any written paper, and 

candidates may not use the exact words that appear in the mark scheme.  If the science is 
correct and answers the question, then the mark(s) should normally be credited.  If you are in 
doubt about the validity of any answer, contact your Team Leader/Principal Examiner for 
guidance. 
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Abbreviations, 
annotations and 
conventions 
used in the Mark 
Scheme 
 

/ =  alternative and acceptable answers for the same marking point 
;  =  separates marking points 
NOT =  answers which are not worthy of credit 
( ) =  words which are not essential to gain credit 
         =  (underlining) key words which must be used to gain credit 
ecf =  error carried forward 
AW =  alternative wording 
ora =  or reverse argument 

   
Question Expected Answers Marks 
1 (a) 
 
 
 

Kc = 
[CH3COOC2H5] [H2O]
[CH3COOH] [C2H5OH]    

award 1 mark if upside down 
 

 
 
 
[2] 

 (b) (i) 
 
   
 
 
 
 
  (ii) 
 
 
 

 
 
 
 
 
 
 

Kc = 
5 x 5

1 x 7.5   = 3.3  no units  
(or ecf based on answers to (i) and/or (a)) 
 

 
 
 
 
 
[2] 
 
 
[2] 

 (c) 
 
 

leave experiment longer  
monitor compositions and repeat until constant value  
 

 
 
[2] 

 (d) (i) 
   
 
 
  (ii) 
 
 

more CH3COOC2H5 & H2O / less CH3COOH & C2H5OH  
 
equilibrium → right  AW 
 
Kc stays same  
 
 

 
[2] 
 
 
[1] 

 (e) stays that same/  
catalyst does not shift equilibrium position   
 
forward & reverse rxns altered by same amount/ 
equilibrium achieved in less time  

 
 
 
 
[2] 

 (f) (i) 
 
 
 
  (ii) 

equilibrium → left  
 
more reactants / less products   
 
forward reaction is exothermic   

 
 
[2] 
 
[1] 

 
 

 Total: 16 

CH3COOH C2H5OH CH3COOC2H5 H2O 

6.0 12.5 0 0 

1 7.5  5  5  
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Abbreviations, 
annotations and 
conventions 
used in the Mark 
Scheme 
 

/ =  alternative and acceptable answers for the same marking point 
;  =  separates marking points 
NOT =  answers which are not worthy of credit 
( ) =  words which are not essential to gain credit 
         =  (underlining) key words which must be used to gain credit 
ecf =  error carried forward 
AW =  alternative wording 
ora =  or reverse argument 

   
Question Expected Answers Marks 
2 (a)  
 

H2O2  +  2I−  +  2H+  →  I2  +  2H2O  
equation includes H2O, I−, H+ as reactants and I2 as 
product  
equation balanced  

 
 
 
[2] 

 (b) (i) 
 
 
 
 
 
 
  (ii) 
 
 
  (iii) 
 
 
 
 
 

Exp 2 has twice [I−] as Exp 1 and rate has quadrupled , 
so order = 2 with respect to I−  
 
Exp 3 has twice [H+] as 2 and rate is unchanged , 
so order = 0 with respect to H+ ..............AW 
 
 
rate = k [H2O2] [I−]2  1 mark for: rate = k x concs 
(ecf from (i)) 
 
k = rate/[H2O2][I−]2 (ecf from (ii)) 
 
From one of expts,  
e.g. Exp 1:  k  = 1.15 x 10−6/(0.01)(0.01)2  

= 1.15  dm6 mol−2 s−1  
(ecf from (ii)) 

 
 
 
 
[4] 
 
 
[2] 
 
 
 
 
 
 
[3] 
 

 (c) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
[2] 

 (d) (i) 
 
  (ii) 
 

2H2O2  →  2H2O  +  O2  
 
1 dm3 H2O2 → 20 dm3 O2  
amount of O2 = 20/24 mol  
concentration of H2O2 = 2 x 20/24 = 1.67 mol dm−3  
 
 

[1] 
 
 
 
[3] 

  Total: 17 

rate of 
reaction 

[H2O2(aq))]
/mol dm−3

0 
0 

straight line increasing  
through 0,0  
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Abbreviations, 
annotations and 
conventions 
used in the Mark 
Scheme 
 

/ =  alternative and acceptable answers for the same marking point 
;  =  separates marking points 
NOT =  answers which are not worthy of credit 
( ) =  words which are not essential to gain credit 
         =  (underlining) key words which must be used to gain credit 
ecf =  error carried forward 
AW =  alternative wording 
ora =  or reverse argument 

   
Question Expected Answers Marks 
3 (a) (i) 
 
  (ii) 
 
  (iii) 
 
  (iv) 
 
 

a proton donor   
 
partially dissociates  
 
pH = −log[H+] 
 
A solution that minimises changes/resists change in pH 
after addition of acid/alkali   
NOT ‘maintains constant pH’ or ‘cancel out’ 

[1] 
 
[1] 
 
[1] 
 
 
[1] 
 

 (b) 
 
 
 
 
 
 
 
 
 

H2CO3 reacts with added alkali  
/ added alkali reacts with H+ / H+  +  OH−  →  H2O  
 
The base or HCO3

− reacts with added acid   
 
H2CO3  +  OH−  →  HCO3

−  +  H2O  
 
HCO3

−  +  H+  →  H2CO3 .................AW 
 
QoWC: equilibrium position moves to counteract change / 
explanation in terms of le Chatelier’s principle  

 
 
 
 
 
 
 
[4] 
 
 
[1] 
 

 (c)  
 
 
 
   
 

Ka = 
[H+] [HCO3

−(aq)]
[H2CO3(aq)]    

 
 
[H+] = 10−pH  = 10−7.4 =  3.98 x 10−8  
 
[HCO3

−(aq)]
[H2CO3(aq)]  = 

Ka

[H+]  =  
4.17 x 10−7

3.98 x 10−8  = 10.5  

 
 
 
 
 
 
 
 
[4] 
 

 
 

 Total: 13 
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Abbreviations, 
annotations and 
conventions 
used in the Mark 
Scheme 
 

/ =  alternative and acceptable answers for the same marking point 
;  =  separates marking points 
NOT =  answers which are not worthy of credit 
( ) =  words which are not essential to gain credit 
         =  (underlining) key words which must be used to gain credit 
ecf =  error carried forward 
AW =  alternative wording 
ora =  or reverse argument 

   
Question Expected Answers Marks 
4 (a) (i) 
 
  (ii) 
 
 
 
 
  (iii) 
 
   
 
 

crude oil   
 
C4H10  + 3½O2  →  C4H2O3  +  4H2O 
 C4H10 , O2 & C4H2O3  
 all correct and balanced  
 
 
moles butane = 30 x 1 000/24 = 1 250  
 
Mr maleic anhydride = 98  
 
mass maleic anhydride =  moles x Mr   
    = 1 250/1000 x 98 kg 
    122.5 kg   

[1] 
 
 
 
[2] 
 
 
 
 
 
 
 
 
[3] 
 

 (b) 
 
 
 

molecular formula = C4H6O6  
 
empirical formula = C2H3O3  
(award both marks if only empirical formula is shown) 

 
 
 
[2] 

 (c) (i) 
 
 
 
  
 
  (ii) 
 
 
   
 
   
 
 

OH

HOOC

HO

COOK

+ H2O

  
        
 
any chemical that reacts: 
e.g. metal more reactive than Pb / carbonate / 
carboxylic acid / alcohol / hydrogen halide  
 
observation to match chemical added  
 
equation to match chemistry of chemical added; 
products  
balanced   

 
 
 
 
[2] 
 
 
 
 
 
 
 
 
 
[4] 
 

 
 

 Total: 14 
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