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 Introduction 
 Section A of the paper contained questions that were found to be straightforward by the majority 
of candidates.  The average mark for the multiple-choice component of the paper was just over 
12/20.  This mark was very similar to the average mark for the paper as a whole. The structured 
questions in Sections B and C also offered opportunities for candidates of all abilities to show 
their skills. 

 

   Question 19(b) 
 The majority of candidates answered this question well.  A number of candidates, however, 
thought that an initial burette reading of 0.00 cm3 meant that the burette was empty.  It was also 
incorrect to state that titres 2, 3 and 4 were all within 0.05 cm3 of each other. 

  

        

 

Examiner Comments

This candidate realised that titres 2, 3 and 4 were concordant, 
since they were within 0.1 cm3 of each other.

Examiner Comments

Titre 1 is normally the “rangefi nder”, so answers such as this 
were, of course, acceptable.
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      Question 19(c)-(d) 
 Q19(c) proved straightforward for those who averaged the values of titres 2, 3 and 4.  Some 
candidates averaged all four titres, despite having realised that titration 1 was a rangefi nder.  
Other candidates averaged just two titre values.  The fi ve available marks for part (d) were 
accessed by many.  However, some candidates found it challenging when “scaling up” was 
required in part (d)(iii).  Consequential marking allowed many candidates to earn credit so long 
as their answers followed on logically from a previously incorrect response. 
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Examiner Comments

This is an excellent answer, with all parts correct.
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     Question 19(e) 
 The mark scheme allowed different ways of accessing the marks to (e).  The majority of correct 
answers focused on the need to use a pipette or burette in order to measure out the volume of 
vinegar solution more accurately.  A sizeable minority, however, confused the titration stage of 
the procedure with the step which was required by the question. 

  

    

Examiner Comments

This candidate is aware that a pipette is more accurate than a 
measuring cylinder to measure out the volume of solution required.

Examiner Comments

This candidate did not appreciate that the question was focusing on 
how the volume of vinegar solution could be measured more accurately.
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       Question 19(f) (i) 
 The majority of candidates opted for X as the range for the true value of the titre of 27.95 
cm3. Candidates often did not appreciate that the titre was a difference between two burette 
readings and that, therefore, the error for each titre value was +/- 0.10 cm3 overall. This made Z 
the correct range. 

   Question 19(f) (ii) 
 Although there were some vague responses to this question, many excellent answers were seen 
which described specifi c reasons such as “the jet of the burette not being fi lled” or “not reading 
the meniscus at eye-level”. 

 

 

Examiner Comments

This candidate realises that the volume of solution in the burette 
should be read from the bottom of the meniscus.

Examiner Tip

When doing practical work, be aware of what constitutes 
good technique and why.
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     Question 20(a) (i) 
 The majority of candidates earned some credit for their mechanisms in Q20(a)(i).  Scoring 
the fi rst mark proved to be the most diffi cult, possibly as it required two “curly arrows” to be 
shown correctly.  Many candidates remain under the impression that a curly arrow represents 
the movement of an atom, or group of atoms, to form a new linkage rather than the movement 
of an electron pair.  The second mark was more frequently awarded, but many drew the wrong 
carbocation.  A partial, instead of a full, positive charge often appeared on an otherwise correct 
carbocation.  Pleasingly, the bromide ion was invariably shown with both a negative charge and a 
lone pair of electrons. 

  

Examiner Comments

All three marks are awarded here.  Both curly arrows are 
shown for the attack by HBr across the C=C double bond. 
The carbocation intermediate is correct.  The attack by 
a bromide ion to complete the mechanism is also shown 
correctly, although it is preferable to show a lone pair of 
electrons on the bromide ion.

Examiner Tip

Show lone pairs on attacking species, where relevant.
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     Question 20(a) (ii) 
 The requirement to draw the structure of the alternative carbocation was misread by a sizeable 
number of candidates who, instead, drew the alternative product, 1-bromopropane. 

  

     

Examiner Comments

The carbocation has been shown very clearly in this response.

Examiner Tip

Be aware that Unit 2 requires knowledge of Organic 
Chemistry covered in Unit 1.  Always read your specifi cation 
very thoroughly!
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Question 20(b) (iii) 
 Despite being asked to draw the displayed formula of the ketone produced, a number of 
candidates gave the structural formula of butanone instead. A minority of candidates correctly 
identifi ed isomer B, but then drew butan-2-ol instead of butanone. 

 

 

Examiner Comments

Both points required by the question have been addressed.  The candidate 
has drawn the displayed formula of the oxidation product correctly.

Examiner Tip

Don’t give a structural or molecular formula when a 
displayed formula is asked for!
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     Question 20(b) (i)-(ii) 
 These items were, in general, very well answered.  Candidates were able to identify the 
secondary alcohol in (b)(ii) and were aware that tertiary alcohols are resistant to oxidation 
under the conditions stated in (b)(ii).  In (b)(i), however, there were occasionally problems in 
communicating the structural features inherent in a secondary alcohol. Some candidates thought 
it was suffi cient to write that the “-OH is on the second carbon atom in the chain” for their 
justifi cation. 

  

Examiner Comments

In (b)(i), an incorrect isomer has been selected and the structure of a secondary 
alcohol has not been correctly described. In (b)(ii), isomer C is identifi ed correctly 
but the fact that C is a tertiary alcohol has been overlooked.

Examiner Tip

Be able to explain the difference in structure between 
primary, secondary and tertiary alcohols.
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     Question 20(b) (iv) 
 Fortunately, the majority of candidates spotted the plural in this question and identifi ed isomers 
A and D correctly. 

   Question 20(b) (v) 
 It is pleasing to report that the majority of candidates were aware of the fact that “steamy 
fumes” would be seen, with many fewer stating that “white solid” or “white smoke” would be 
observed. 

   Question 20(b) (vi) 
 Many candidates were able to identify hydrogen chloride, HCl, as one of the products and scored 
a mark for this.  A signifi cant number of candidates were able to complete the equation correctly, 
but others did not do so.  Phosphorus trichloride, PCl3, was frequently suggested as a product 
instead of phosphorus oxytrichloride, POCl3. 

  

Examiner Comments

This candidate has scored one out of the two available marks as the 
formation of hydrogen chloride, HCl, has been acknowledged.  The rest of 
the equation is incorrect.

Examiner Tip

Make sure you learn the equations for Organic reactions 
thoroughly!
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     Question 21(a) 
 Parts (a)(i) and (a)(iii) were answered very well in general.  Candidates’ answers revealed a 
sound understanding of Le Chatelier’s principle.  Part (a)(ii) proved to be very challenging 
and elicited a wide variety of responses.  Incorrect answers tended to focus on the gases 
being liquefi ed if they were cooled or that more carbon dioxide would be released into the 
atmosphere. Nonetheless, credit was earned by candidates who realised that (a)(ii) required a 
consideration of the kinetics of the process rather than the position of equilibrium. 

  

Examiner Comments

All the required points in the Mark Scheme have been 
addressed in parts (a)(i), (ii) and (iii).

Examiner Tip

Make sure you can apply Le Chatelier’s 
principle to an equilibrium reaction!
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     Question 21(b) (i) 
 Many candidates were able to calculate both oxidation numbers of nitrogen correctly and 
included the “+” sign in each case. 

   Question 21(b) (ii)-(iv) 
 In (b)(ii), relatively few candidates could balance the half-equation correctly which was 
surprising given that the reacting and product species were given.  In (b)(iii), a large number 
were unable to write down correctly the half equation for the oxidation of silver atoms to silver 
ions and it was diffi cult to understand why some candidates gave the silver ion a multiple charge 
given that the formula for the silver ion had been given in the question.  As a result of the above, 
only a minority scored both marks for (b)(iv).  Consequential marking, however, allowed credit to 
be earned in (b)(iv) where attempts had been made to cancel out the electrons on the basis of 
answers given to (b)(ii) and (b)(iii). 

  

Examiner Comments

The half-equations in (b)(ii) and (b)(iii) are both 
correct.  However, this candidate has not combined 
the two half-equations correctly in (b)(iv).

Examiner Tip

Practise combining half-equations to get the 
overall ionic equation for several simple redox 
processes.
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       Question 22(a) (i)-(ii) 
 Q22(a)(i) was found to be particularly demanding.  This was in contrast to part (a)(ii) which 
showed that many candidates had a good understanding of the intermolecular forces that exist 
between polar molecules. 

  

 

 

Examiner Comments

This candidate has had a go at naming halothane systematically in (a)(i).  
The name given unfortunately does not take into account the fact that 
the fl uorine atoms are not on the same carbon atom as the bromine and 
chlorine atoms.  (a)(ii) is correctly answered.

Examiner Tip

Practise naming organic compounds met during the AS course.
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     Question 22(a) (iii)-(v) 
 In Q22(a)(iii), many candidates were able to score a mark.  The most common error was to 
suggest that halothane was fl ammable, despite stating that CFCs are used as fi re retardants in 
answers to part (c)(ii) later on. In (a)(iv), the majority of candidates were aware that ethanol 
acted as a solvent in this experiment.  A sizeable number of candidates, however, were under 
the impression that ethanol was a reactant and was responsible for the introduction of an -OH 
group into the organic compound, in place of the  -Br atom. Part (a)(v) required that both the 
colour and state of the silver bromide were given and, pleasingly, “cream precipitate” was often 
seen. Quite a few candidates, however, thought that the formation of aqueous bromine would be 
observed.  Therefore, answers such as “brown solution” were seen from time to time. 

 

Examiner Comments

In (a)(iii), this candidate is aware of the fl ammability of the reaction 
mixture (due to the presence of the ethanol as a solvent).  The role of the 
ethanol is not described correctly in (a)(iv).

Examiner Tip

When doing practical work, make sure you understand the reasons for the steps involved.
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    Question 22(a) (vi) 
 Although a number of candidates scored the mark for this part, a large number of answers were 
given showing the state of the silver bromide formed as an aqueous solution, rather than as a 
solid. 

  

Examiner Comments

This candidate did not give the correct state symbol, (s), for the precipitate 
of silver bromide.

Examiner Tip

Check your state symbols carefully!
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     Question 22(b) (i) 
 This was, in general, well answered.  A number of candidates, however, were under the 
impression that an elimination reaction had occurred and that ethene, rather than ethanol, was 
the hydrolysis product. 

  

Examiner Comments

This is correctly answered.

Examiner Tip

Learn your Organic reactions thoroughly!
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     Question 22(b) (ii) 
 Most candidates scored two or three out of the three available marks.  The most common errors 
were not labelling the reactants and products (for the fi rst mark) or for annotating the energy 
profi le incorrectly with a double-headed arrow to show the activation energy (for the third 
mark). Since activation energy is an endothermic quantity, the arrow to show this energy change 
had to be pointing upwards. 

  

Examiner Comments

The arrow for the activation energy annotation should point upwards 
(endothermic direction), rather than be double-headed!
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     Question 22(c) (i) 
 The vast majority of candidates were aware of the meaning of the term “CFC”. 

   Question 22(c) (ii) 
 This part was very well-answered, with the correct response being given most frequently as 
either “a fi re retardant” or “in aerosols”. 

  

     Question 22ciii 
 A good proportion managed to score the last three available marks, but many wrote the equation 
incorrectly or did not attempt to combine the equations given.  Only a minority of candidates 
mentioned the role of the chlorine free radical as that of a catalyst.  The harmful effect of 
depletion of the ozone layer was often not known, with frequent references instead being 
made to global warming and/or the greenhouse effect. The best responses seen to this question 
gave the overall equation, showing reasoning, to access the fi rst mark, followed by four succint 
responses to earn the four remaining marks. 

  

Examiner Comments

This is a very good answer.
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Examiner Comments

This candidate has not mentioned the role of the chlorine free radical as 
a catalyst.  Otherwise, all other points required by the Mark Scheme have 
been addressed, including the combination of the two equations to give a 
single overall equation.

Examiner Tip

Always read the question very carefully!
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     Question 22(d) 
 Many good answers were seen to (d)(i) and (d)(ii).  In (d)(i), the most common errors were 
mentioning the electronegativity of fl uorine as a reason for the strength of the C-F bond or 
references to intermolecular forces. In (d)(ii), if errors did occur they were for stating that UV 
radiation was absorbed or that the molecule vibrates instead of bonds vibrating. 

  

 

Examiner Comments

Both (d)(i) and (ii) are correctly answered.  In (d)(i), the word “to” in “to 
strong” is read as “too”.

Examiner Tip

Always be clear in your own mind about the different types of radiation.
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Examiner Comments

A good clear answer.
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Grade Boundaries

Grade Max. Mark A B C D E N U

Raw boundary mark 80 60 54 48 42 36 30 0

Uniform boundary mark 120 96 84 72 60 48 36 0

 

    This paper seemed to be accessible to the full range of candidates.  There was no evidence of 
any time pressure, with the vast majority of candidates attempting every question. 
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