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Ov er a l l  I m p r ession s 

 

This paper produced a very wide range of marks.  Som e candidates were 

ext rem ely well prepared, but  others clear ly lacked experience and understanding 

of laboratory work.  The quest ions on organic chem ist ry, and in part icular quest ion 

4 about  the synthesis of an organic com pound, caused the most  difficulty.   

Candidates often produced the correct  answers in num erical quest ions, but  their  

work was very hard to follow.  I t  was com m on to see figures scat tered across the 

page with lit t le or no explanat ion.  This m eant  that  it  was som et im es difficult  

follow the logic sufficient ly to give credit  to those candidates who had lost  their 

way, so if an error was m ade part  way through a calculat ion they could lose all the 

m arks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

I n d iv id u a l  Qu est ion s 

 

Qu est ion  1  

 

Most  candidates scored the first  two m arks on the paper by ident ify ing am monia 

and brom ide ions.  Brom ide was somet im es incorrect ly nam ed as brom ine, and 

not  all knew that  the precipitate of silver brom ide would not  dissolve com pletely in 

dilute aqueous am m onia.  Som e candidates did not  read the quest ion with enough 

care, and gave the formula of silver  brom ide instead of using their  deduct ions to 

give the form ula of am m onium  brom ide.  

 

The quest ions about  the organic com pound in (b)  were less well answered.  Many 

candidates thought  that  if brom ine was not  decolour ised, the compound m ust  be 

an alkane, instead of concluding that  carbon-carbon double bonds were absent .  

The answer “no double bonds present ”  was not  allowed as this statem ent  could 

refer to C= O bonds.  A significant  num ber of candidates did not  write the form ula 

of the funct ional group correct ly in (b) ( ii)  .   Som e gave a m olecular form ula or the 

general formula of an alcohol, som e gave the form ula of a hydroxide ion, and 

some gave a nam e even though a form ula was required.   

 

I n (b) ( iv)  candidates were often able to link m ethanol to ‘32’, the value of the 

heaviest  m / e peak, with a reasonable degree of clar it y.  However m any answers 

showed confusion between this m ass spect rum, which showed fragm entat ion of an 

organic m olecule, and the spect rum  which would be obtained in isotopic analysis 

of an elem ent .  Answers suggest ing phosphorus, sulfur and chlor ine were not  

unusual.  Other alcohols, especially ethanol, were also suggested on the basis that  

the peak at  m / e =  15 could be CH3
+  and the peak at  m/ e =  29 could be C2H5

+ .  

Other organic molecules e.g. alkanes and halogenoalkanes were also suggested, 

some of them  quite large molecules.  Many candidates clear ly did not  know how to 

find the relat ive m olecular m ass from the spect rum. 

 

 

Qu est ion  2  

Most  candidates knew the test  for carbon dioxide in (a) , but  a few were careless 

and used lim estone instead of lim e water, and som e described the preparat ion of 

carbon dioxide rather than the test .  

The diagram s in (b)  were very var iable in standard.  Nearly half of the candidates 

om it ted a stopper in the conical flask.  Many showed a syringe, and though 

exam iners did not  expect  drawings of a text  book standard som e of the offer ings 

were of such an ext raordinary shape that  they were barely recognisable.  

Candidates could also gain full m arks with a diagram showing the gas being 

collected by displacem ent  of water in a buret te or m easuring cylinder. A tube 

without  graduat ions such as a test  tube or gas jar was not  accepted.  I t  was 

disappoint ing at  this level to see diagram s showing delivery tubes leading the gas 

into an open beaker, or into a stoppered test  tube. 

Errors in the calculat ion in (c)  often involved a random m anipulat ion of 41 and 

24000 (or 24) . Mult iplying the num bers led to a very sm all m olar m ass in (d)  but  



 

this did not  seem  to prom pt  candidates to recalculate. I n (d)  there were many 

correct  calculat ions of the m olar m ass of the carbonate, but  in (e)  m any 

candidates ident ified the m etal present  as st ront ium  because they forgot  to 

subt ract  the m ass of the CO3 group. There were also instances of candidates 

adjust ing the figures to arr ive at  the m olar m ass of CaCO3.  This certainly showed 

some understanding, but  unfortunately did not  m atch the data in the quest ion.   

Of all the sect ions in Q2, part  ( f)  proved to be the m ost  challenging for candidates 

and not  m any realised that  carbon dioxide dissolved in water or aqueous 

solut ions.  Com m on incorrect  responses were the occurrence of side react ions, 

incomplete react ion and gas rem aining in the flask.  

I n 2(g)  incorrect  references to a br ight  white flam e were seen quite frequent ly. 

Candidates who suggested a Group 2 m etal other than m agnesium in (e)  could 

score a m ark here if the correct  corresponding flam e colour was given. 

I n Q2(h)  there was m uch discussion of the relat ive st rengths of hydrochlor ic acid 

and sulphuric acid,  and m any references to sulfur ic acid as an oxidising agent  

which produced sulphur dioxide. Candidates who realised that  an insoluble sulfate 

would form  with sulfur ic acid did not  always finish the argum ent  by stat ing that  

this would stop the carbonate react ing com pletely with the acid. 

Qu est ion  3  

A significant  num ber of candidates did not  know that  a volum et ric flask is used to 

m ake a known volum e of solut ion, and pipet tes and m easuring cylinders were 

suggested on a regular basis.  The colour change of phenolphthalein in a t it rat ion 

was well known, with only a few candidates get t ing the change the wrong way 

round. However in (b) ( ii)  candidates did not  read the quest ion carefully and so did 

not  describe how a rough t it rat ion value is used when carrying out  an accurate 

t it rat ion.  I nstead they just  said that  the rough value should not  be used to 

calculate the m ean.  Careful use of English was needed here.  I t  would be no use 

adding the solut ion from  the buret te drop by drop once the rough value was 

reached, which is what  som e candidates suggested, as by this stage it  could 

already be overshot .  

I n the percentage error calculat ion in (b) ( iii)  the m ost  com mon error was to om it  

the factor of two, as two buret te readings are taken for each t it re. Many 

candidates m ake errors in rounding figures:  0.43 was accepted for 0.429 but  0.42 

was not . I n (b) ( iv)  an error which was seen was to average the final readings and 

not  just  the accurate t it res.  The m oles of sodium  hydroxide in (b) (v)  were 

somet imes calculated as moles of gas by calculat ing 23.30/ 24000.  There were 

m any correct  answers to (b) (v)  but  candidates who calculated only the m oles of 

sodium  hydroxide and not  the m oles of H2A usually failed to say what  they were 

doing.  Candidates have a bet ter chance of scor ing if they get  into the habit  of 

writ ing a few words with each number they calculate, such as “m ol NaOH =  ….” .  

This would m ake the calculat ion easier to check by both the candidate and the 

exam iners. The m ain error in (b) (vi)  was to om it  the scaling of the number of 

m oles of acid in 25 cm 3 to the m oles in 250 cm 3,  giving a m olar m ass of over 900.  



 

Another helpful habit  for candidates is to think whether their  answers are sensible, 

and to check their  working if they are not !  

The errors in the answers to (c)  were surpr ising.  All sorts of com pounds were 

m ixed with potassium  dichrom ate (VI )  in the oxidat ion.  Heat ing under reflux was 

often m issing. The st ructure of H2A, form ed by oxidat ion of ethane-1,2-diol was 

often m issing or incorrect .  Som e candidates showed the result  of oxidat ion of 

only one of the OH groups in the diol.   Even if the correct  answer was deduced, 

careless drawing of the at tachm ent  of the OH group to carbon in the displayed 

form ula stopped the mark from  being awarded. 

Qu est ion  4  

This proved to be the most  challenging quest ion on the paper.  

I n (a)  candidates were asked for an unwanted inorganic com pound, but  m any 

nam ed organic ones.  The react ion produces hydrogen brom ide which then reacts 

with the alcohol, so HBr was not  an acceptable answer.  Many candidates did not  

recognise that  the react ion here was redox.  Brom ine forms by oxidat ion of the 

hydrogen brom ide and sulfur dioxide form s by reduct ion of the sulfur ic acid so 

these were the expected answers, though redox was accepted as the react ion type 

with either of these two products. 

I n past  papers candidates have been good at  drawing the direct ion of water 

flowing through a condenser, but  in this paper they were not  good at  explaining 

the reason for the direct ion in (b) ( i) .  Many just  explained the pr inciples of 

condensat ion.  Others could not  have understood the st ructure of a condenser as 

they talked about  keeping the water out  of the react ion flask.  Others seem ed to 

think there would be an increase of pressure in the condenser.  A var iety of 

answers was accepted, of which the most  obvious is to m ake sure that  the 

condenser is full of water and there are no air locks or air bubbles. 

Many candidates did not  read (b) ( ii)  carefully and sim ply gave answers such as 

“ concent rated sulfur ic acid is corrosive” .  This is t rue but  does not  answer the 

quest ion.  I f the reflux condenser was not  fit ted to the flask the corrosive acid 

spray m ight  escape.  Alternat ively a flam m able liquid or toxic gas m ight  escape. A 

sm all num ber of answers resorted to 'spills' as the pr imary hazard as they 

presum ably did not  understand how the pieces of apparatus fit ted together.  

Another popular suggest ion was that  an explosion m ight  occur. 

I n (c) ( i)  the m ost  com mon suggest ion was to add a drying agent .  This is the 

procedure for removing sm all quant it ies of water but  not  a water layer. 

Candidates often refer to t ransfer errors when asked why the yield in an organic 

preparat ion is low.  However many did not  seem  to realise that , to avoid these, 

the dist illate should not  be t ransferred to another container m ore often than 

possible, and a teat  pipet te could be used in this situat ion. The washing would be 

done in a separat ing funnel.  The aim  is to prepare 1-brom obutane, which is the 

lower layer, and can then be run off through the tap.  Those who had the r ight  



 

idea often only scored one of the two m arks in (c) ( ii)  as they failed to m ake use of 

the density data and assum ed the product  would be in the upper layer. 

The m ajority of candidates understood the purpose of washing with sodium 

carbonate solut ion in (d)  as it  neut ralises the excess hydrochlor ic acid.  By this 

stage sulfur ic acid will not  be present . 

I n (e)  the 1-brom obutane should be dried and then redist illed.  Many candidates 

got  these steps the wrong way round, which suggested a lack of understanding of 

the reasons behind the procedures.  Another comm on error was to think that  1-

brom obutane was a solid and to descr ibe washing and filter ing procedures.   

There were m any correct  answers to ( f) ( i) .   I n ( f) ( ii)  a com m on error was to give 

the final answer to m ore than the two significant  figures requested.  Often 

responses were a m ass of figures with very lit t le to explain the processing of the 

num bers.  Many candidates have lit t le appreciat ion of significant  figures and 

though the final answer was required to two significant  figures they rounded the 

m oles of butan-1-ol to one significant  figure.  This produced a t ransferred error in 

the moles of 1-brom obutane and hence the percentage yield, but  often there was 

no understanding that  using different  num bers of significant  figures at  each stage 

was an incorrect  procedure. 

 

 

 

 

 

 

 

 

 

 



 

Ad v ice t o  can d id at es 

 Show what  the num bers in your calculat ions refer to eg “number of m oles of 

NaOH =  …..”   This will m ake them easier to check. 

 

 Think whether your final answer is sensible and check your work again if not . 

e.g. could a Group 2 carbonate really have a relat ive molecular mass less than 

1? I s 900 likely as the relat ive m olecular  m ass of an acid? 

 

 As a general rule keep at  least  three significant  figures in the interm ediate 

stage of calculat ions when an answer with two significant  figures is required, 

and do not  round num bers unt il the final stage. 

 

 Find out  why different  processes are used during the preparat ion of an organic 

liquid.  Make sure you understand how a condenser is const ructed and how it  

works. 
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Grade boundaries for this, and all other papers, can be found on the website on this 
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