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 Int roduct ion 

 This was the fi rst  of type of paper new to A2 designed as a writ ten alternat ive to the cont inuous 
assessment  of pract ical skills. The paper tested the abilit y of the candidates to read and 
correct ly interpret  quest ions and their skills in extended t ransact ional writ ing, framing short  
but  precise answers and in set t ing out  calculat ions clearly and logically. While there were many 
excellent  responses which showed a keen awareness of the pract ical dimension of this paper, the 
answers of quite a number of candidates suggested limited fi rst -hand knowledge of some of the 
basic experimental techniques required by the A2 course; this was part icularly apparent  in the 
quest ion on organic synthesis. The standard of work in calculat ions was generally very high; in 
cont rast , few candidates seemed confi dent  writ ing ionic equat ions. 

 

 Quest ion 1(a) 

 The colour of a solid gives the fi rst  clue to it s ident ity and generally a coloured solid suggests the 
presence of a t ransit ion metal ion although there are other possible compounds. The stem of the 
quest ion clearly indicates an ionic compound so 'sulfur' should not  come into considerat ion. Here, 
as elsewhere in the paper, clarity and precision are vital.  

 

 

 

 

 

 
 

 
 

 

Examiner Tip

Try to make sure that  your answer is absolutely 
clear: adding the word 'ion' makes a big dif ference.

Examiner Comments

This is a marginal mark: it  is the metal ion that  is responsible for 
the observed colour not  the metal.
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 Quest ion 1(b) 

 A fl ame test  is invariably used to test  for the presence of certain cat ions; the answer must  refl ect  
this. 

 

 

 

 

Examiner Tip

Review what  you write and check that  your 
meaning is clear and unambiguous.

Examiner Comments

While the mark has been awarded, the answer might  have been 
bet ter expressed as it  implies that  A is an ion.

Examiner Comments

An answer that  is simple, to the point  and correct .
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    Quest ion 1(c) 

 The focus of this quest ion is on the colour change from yellow to orange when A dissolves in acid; 
however, addit ional informat ion will be ignored unless it  is incorrect . 

 

 

 

 

 

 
 

 
 

 

Examiner Tip

Apart  from the inaccuracy, this answer is 
rather too concise.

Examiner Tip

Some thought  about  the chemist ry involved should 
have led to the realisat ion that  Cr(VI) is present  
throughout .

Examiner Comments

Substance A is a compound but  the use of the symbol 
implies that  the element  is present .

Examiner Comments

Addit ion of acid has no effect  on the oxidat ion number of 
chromium so this answer gains no credit .
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Examiner Tip

If  you give more than one answer, make sure that  
they do not  cont radict  each other.

Examiner Comments

Addit ional correct  informat ion does not  affect  the mark gained 
for the formula of the dichromate(VI) ion.

Examiner Comments

In this example, two answers have been offered, but  one 
(chromate ion) is incorrect  so the mark is not  awarded.
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 Quest ion 1(d-e) 

 The chemical changes involved in this quest ion are quite complex but  should be familiar. It  
involves redox, precipitat ion of an insoluble hydroxide and fi nally, the format ion of a complex ion. 

 

 

 

Examiner Comments

If  the formula of an ion is used, the charge must  be correct .

Examiner Comments

This candidate demonst rates a clear understanding of the chemist ry 
involved and sets out  his answer concisely but  accurately.
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Examiner Tip

Using formulae and equat ions can add precision 
and make answers more concise, but  accuracy is 
essent ial.

Examiner Comments

The use of the ionic half  equat ion and the accurate formulae in 
this example, is impressive.
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Examiner Comments

In the second part  of (e), two answers have been given but  only 
one is correct  so a mark is lost .
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 Quest ion 1(f ) 

 Where candidates had followed the sequence in (1a) to (1e) the redox chemist ry was well 
appreciated but , even when the chromium ion was not  ident ifi ed, the reducing property of zinc 
was widely known. 

 

 

 

 

 

 
 

 
 

 

 

 

 

Examiner Comments

This candidate combines conciseness and accuracy.
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Examiner Tip

Good chemical understanding gains well-deserved credit  
here, although the answer looks dif ferent  from the 
mark scheme.

Examiner Comments

The role of zinc is explained, rather than stated, but  the 
clear understanding gains the mark.
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    Quest ion 1(g) 

 In the explanat ion, the answer needs to move beyond a statement  about  oxidat ion to the 
pract ical issue of how it  occurs. 

 

 

 

 

 

 
 

 
 

   

 

 

 

Examiner Tip

A lit t le thought  about  what  happened 
after the removal of the zinc would have 
been useful here.

Examiner Comments

The candidate has appreciated that  the chromium 
species has re-oxidized, but  not  how removing the 
zinc has allowed it  to occur.

Examiner Comments

This candidate makes it  look quite easy. The mis-spelling of aerial 
is not  penalized.
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    Quest ion 2(a) (i -i i ) 

 The stem of this quest ion emphasises that  the inferences must  relate to compound P. 

 

 

 

 

 

 
 

 
 

 

 

 

Examiner Comments

The second test  eliminates the possibilit y that  P is a carboxylic acid, 
so the second mark here is only awarded because alcohol and acid are 
ment ioned in part  (i).

Examiner Tip

It  is best  to build up an inference start ing with what  can 
be direct ly deduced from the observat ion.
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Examiner Comments

An excellent  answer.

Examiner Comments

The fi rst  inference is the most  precise but  the second only 
follows indirect ly from the observat ion.
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      Quest ion 2(a) (i i i ) 

 The iodoform test  is not  a test  for a specifi c funct ional group but  for a part icular st ructural 
feature or the presence of a group that  can be oxidized to produce that  feature. 

 

 

 

 

 

 
 

 
 

 

 

 

Examiner Comments

This st ructure does give a posit ive iodoform test  but  cannot  
be present  in P which must  have an OH group.

Examiner Tip

Make sure that  the exact  requirements of the quest ion 
are fully understood. The quest ion is about  P.
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 Note the way in which this candidate has st ructured the answer, ident ifying the precipitate and then the 
group that  is present  in P which gives rise to the format ion of iodoform. 
 

 

 

 

 

 

 

 

 
 

  

Examiner Comments

This answer carefully ident ifi es the type of secondary alcohol 
which will give a posit ive iodoform test .

Examiner Comments

Note the way in which this candidate has st ructured the answer, ident ifying the precipitate 
and then the group that  is present  in P which gives rise to the format ion of iodoform.
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      Quest ion 2(a) (iv) 

 Most  candidates were able to answer this quest ion correct ly using either name or formula and 
frequent ly both. 

 

 

 

 

 

 
 

 
 

 

 

 

Examiner Comments

Both name and st ructural formula are given and both 
are correct  so the mark is awarded.

Examiner Tip

The bond between the cent ral carbon and the OH group is not  
very carefully drawn. Candidates should ensure that  the points of 
at tachment  of bonds are drawn accurately.
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 Quest ion 2(a) (v) 

 The simplest  way to view the processes in the mass spect rometer is that  the molecular ion is 
formed init ially and that , subsequent ly, some of the molecular ions break up with the loss of 
uncharged species leaving smaller, posit ively charged ions which are picked up by the detector. 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 
 

Examiner Comments

The species responsible for peaks in a mass spect rum are all 
posit ively charged and the second marking point  is ident ifying 
the loss of the methyl group.

Examiner Comments

The species is clear and correct .
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Examiner Comments

There is suffi cient  material in this answer to gain full marks as the ion at  
m/ e = 45 is correct ly ident ifi ed as is the loss of the (neut ral) methyl group.

Examiner Tip

Equat ions should balance for charge as well as mass, so, 
ideally, the fi rst  species should carry a posit ive charge.

Examiner Comments

An excellent  answer.
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          Quest ion 2(b) (i ) 

 Most  candidates could ident ify the steamy fumes as hydrogen chloride. 

 

 

 

     

Examiner Comments

POCl
3
 cannot  be responsible for the steamy fumes.
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 Quest ion 2(b) (i i -i i i ) 

 These quest ions were correct ly answered by most  candidates. 

 

 

 

 

 

 
 

 
 

 

 

 

 

Examiner Comments

A typical high quality answer.
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 Quest ion 3(a-b) 

 Writ ing ionic equat ions is a key skill in mastering inorganic chemist ry. Ionic equat ions do not  have 
elect rons (although ionic half  equat ions do) and remember to balance charge as well as mass. 

 

 

 

 

 

 
 

Examiner Comments

The masses in the equat ion clearly do not  balance and steamy 
fumes are not  an appropriate observat ion for a gas such as 
hydrogen.
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Examiner Comments

Dilute sulfuric acid is not  an oxidizing agent  so the react ion 
is incorrect . Note that  the fi nal equat ion does not  balance. 
The second mark remains available although the answer is 
unnecessarily elaborate; the fi rst  sentence gains the mark.

Examiner Tip

Double check that  equat ions balance and keep 
answers concise.
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Examiner Comments

Despite the clear requirement  this candidate has writ ten a full 
equat ion. The second mark is j ust  achieved, but  the relevant  
observat ion (effervescence stops) would have been more 
appropriate.

Examiner Tip

In this paper, it  is important  to focus on the 
pract ical aspects of the quest ions.
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  Quest ion 3(c )

 Most  candidates at tempted this calculat ion in a logical fashion and set  out  their answers with 
impressive clarity. This approach is to be commended; experience shows that  a well presented 
solut ion to a numerical quest ion has a high chance of success. 
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Examiner Comments

Ideally buret te readings should be given to 2 decimal places so the 
third accurate t it re and the fi nal value should both be 23.00 cm3. In the 
calculat ion the candidate has failed to scale the volume of the iron(II) sulfate 
solut ion from 25 to 250 cm3 and also used the target  mass of iron rather than 
the actual weighed amount .

Examiner Tip

An answer as low as 9.4 % should prompt  a review 
of the calculat ion for an obvious factor of 10 error.
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Examiner Comments

The rule of thumb in calculat ing the mean t it re is to include values within 0.2 cm3 
(superscript  3) so it  is puzzling that  this candidate omits the fourth t it re value. 
Similarly the calculat ion is exemplary but  the percentage calculat ion is omit ted.

Examiner Tip

Check the quest ion requirements and check your 
work.
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   Quest ion 3(d-g) 

 This group of quest ions tested knowledge and understanding of t it rat ion procedures with part icular 
reference to the manganate(VII) t it rat ion with iron(II).  Candidates were also expected to demonst rate 
their abilit y to apply understanding using informat ion provided in the quest ion. In part  (d) many 
candidates commented that  accuracy was unimportant  in the measurement  of the acid, but  this is 
incorrect ; the point  is that  a lower degree of accuracy is acceptable. 
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Examiner Comments

In (d), the apparatus is correct ly ident ifi ed but  the second mark is only j ust  gained. 
The pipet te is essent ial because the determinat ion of the amount  of iron in the 
sample depends on it  whereas, as the acid is in excess, high accuracy is not  vital.

In (e), the candidate correct ly uses the informat ion available in the quest ion.

In (f),  the candidate has become confused about  which solut ion is in which piece of 
apparatus in the t it rat ion.

In (g), the candidate, having ident ifi ed redox as the relevant  issue,  fails to think 
through the point  being made

Examiner Tip

After complet ing three quite large items (a, b and 
c), it  is a good idea to re-read the relevant  parts of 
the quest ion.
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Examiner Comments

The fi rst  three parts of this answer are very good but  in (g) the 
candidate has several at tempts at  the quest ion fi nally gaining a 
mark for showing a good understanding of the effect  on the t it re 
of manganate(VII) react ing with HCl.

Examiner Tip

Avoid a "scat tergun" approach to explanat ions.
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Quest ion 4(a) 

 Most  candidates were able to complete this st raight forward calculat ion, but  correct  rounding and use 
of signifi cant  fi gures remains an issue for some. In general, intermediate rounding should be avoided. 

 

 

 

 

 

 
 

 
 

 

Examiner Comments

This is a very well presented answer with the steps clearly 
shown, but  the result  of the fi rst  mole calculat ion has been 
incorrect ly rounded and this number has been used in the fi nal 
calculat ion.

Examiner Tip

Use the numbers stored in your calculator for 
each step in a calculat ion and only round at  the 
very end. Make sure that  you know how to round a 
number correct ly.
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Examiner Comments

A perfect  answer, complete but  very economically presented.

Examiner Comments

The basic rule of signifi cant  fi gures is that  the answer should be expressed to the same number of signifi cant  
fi gures, as are used in the data, so here it  should be three. The candidate has been allowed a lit t le leeway.
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 Quest ion 4(b) (i ) 

 This quest ion tested understanding of the pract ical purpose of one aspect  of the experimental 
inst ruct ions. This is a specifi c quest ion so a specifi c answer is required. 

 

 

 

Examiner Comments

The candidate has reversed the Mr values but , with no 
explanat ion, scores zero.

Examiner Tip

A step-by-step calculat ion makes it  easier to gain 
some marks when an error is made.
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Quest ion 4(b) (i i ) 

 In organic synthesis it  is common to cool containers in which reagents are mixed because the 
react ions are frequent ly exothermic and therefore volat ile reactants or products may be lost . 

 

 

 

      

Examiner Comments

Although the key word (exothermic) is omit ted, the candidate 
implies this by referring to the vigorous react ion and, even 
bet ter, to the consequent  increase in temperature.
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Quest ion 4(b) (i i i ) 

 Most  candidates were able to ident ify the errors in the diagram and to explain why the use of the 
Bunsen was incorrect . However, clear explanat ions on why it  is preferable for the water to enter the 
condenser at  the lower inlet  were much less common. 
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Examiner Comments

The explanat ion for using an alternat ive to the Bunsen gains the 
mark as heat ing would be too st rong (implied by decomposit ion) 
was an allowed mark so the ext ra explanat ion did not  disallow 
the fl ammabilit y argument .

Examiner Tip

Unless asked, for several reasons it  is best  to limit  
the answer to j ust  one.
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Examiner Comments

The fi rst  error and the associated explanat ion are incorrect . 
The mark is gained for appreciat ing that  the water fl ow in the 
condenser is incorrect  but  the idea that  the condenser is upside 
down is implausible.
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Quest ion 4(b) (iv) 

 Candidates are expected to be familiar with the chemical apparatus used at  this level and to be able 
to draw clear diagrams of such apparatus in use. 

While there were many excellent  diagrams, a signifi cant  number of candidates were unable to draw 
diagrams of a suitable quality, while a few were clearly unfamiliar with the apparatus used to fi lter 
under reduced pressure. 

 

 

 

Examiner Comments

This diagram is clear and the explanat ion is 
suffi cient  (j ust ) to gain the third mark.

Examiner Tip

A diagram would have clarifi ed the explanat ion of 
how reduced pressure is achieved and made the 
third mark more secure.
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      Quest ion 4(c) 

 Calculat ion of yield is a very standard requirement  at  Advanced level and most  candidates were well-
prepared for this quest ion.

Where errors occurred, they most  frequent ly involved incorrect  rounding either during or at  the end 
of the calculat ion, although some candidates simply calculated the mass rat io and converted that  into 
a percentage. 

 

 

 

 

 

 
 

 
 

 

Examiner Comments

A very clearly executed and presented calculat ion.

Examiner Tip

By including the key steps this candidate guards 
against  the possibilt y of an arithmet ical error 
cost ing both marks.
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Examiner Tip

Retain intermediate numbers in the calculator and 
round at  the end of the calculat ion.

Examiner Comments

The intermediate rounding, produces a slight ly 
dif ferent  answer in this case.

Examiner Comments

The classic error in a yield calculat ion.
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      Quest ion 4(d) 

 The idea of t ransfer losses is a standard feature of organic (and inorganic) preparat ions and this 
quest ion tests the candidates' understanding of the phrase. 

 

 

 

 

 

 
 

 
 

 

 

 

 

Examiner Comments

This a simple and sensible response which gains the mark.
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Examiner Comments

While this gains the mark, the answer is weakened by reference to 
material 'falling off  the fi lter paper'.  

Candidates should appreciate that  t ransfer losses are unavoidable, while 
dropping product  material is j ust  careless.

Examiner Tip

In pract ical quest ions, it  is usually best  to assume 
that  the experiment  is carried out  correct ly 
and focus on the int rinsic shortcomings of the 
procedure.

Examiner Comments

Avoid 'etc' in your answers.
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Examiner Comments

A nice answer which focuses on a specifi c and unavoidable 
pract ical shortcoming of recrystallizat ion.
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      Quest ion 4(e )

 Most  candidates appreciated that  the most  likely explanat ion for a yield in excess of 100%, was 
failure to dry the product  but  some sought  more elaborate explanat ions. 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 
 

 

Examiner Comments

This candidate makes it  look very easy.

Examiner Comments

This candidate has not  really at tempted to think about  the problem, taking refuge in learned answers.
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 Candidates need to be aware that  at  A2 they are expected to apply their knowledge of Chemist ry in 
familiar and unfamiliar situat ions; this requires pract ice in thinking through problems and select ing 
sensible answers. Part icularly in pract ical situat ions there may be more than one plausible answer, 
however, while offering several correct  alternat ive answers will gain credit ,  a mix of right  and wrong 
answers is unlikely to score full marks. 

Candidates should be able to draw clear and precise diagrams of the apparatus used in chemist ry 
laboratories at  Advanced level. 

           Review what  you write and check that  your meaning is clear and unambiguous.          

Examiner Comments

This candidate ignores the part  of the quest ion, 
which states that  the correct  amounts of reagents 
have been used.

Examiner Tip

Read the quest ion carefully.
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Grade Boundries

Grade Max. Mark A* A B C D E N U

Raw mark boundary 50 38 34 30 26 22 18 14 0

Uniform mark scale boundary 60 54 48 42 36 30 24 18 0
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