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Gen er a l  com m en t  

 

This paper contained som e quest ions which were in unusual contexts. Whilst  

some learners were very well-prepared and were able to score high marks 

on these, others found them  challenging. Many learners were able to 

dem onst rate that  they had a sound knowledge of the topics in the 

specificat ion and were able to apply this to the quest ions which were of a 

m ore standard type with just  a few errors or om issions. Those learners who 

found the paper challenging would benefit  from  much m ore preparat ion to 

ensure that  they know the basic facts, can express their  ideas clearly and 

carry out  calculat ions in both the m ore usual and m ore unusual contexts. 

 

Sect ion  A 

 

The m ean m ark for the mult iple choice was 10.5. This was quite 

challenging com pared to previous exam inat ions. The highest  scor ing 

quest ion was 1(b) , where over 80%  of learners scored the m ark, while 

two quest ions, 1(d)  and 11(c)  were answered correct ly by less than 

20%  of learners.  

 

Sect ion  B 

 

Q1 3  

 

The m ajority of learners were able to ident ify the correct  half-equat ion 

and elect rode potent ial value, though som e thought  it  was necessary to 

double or  half the value. Alm ost  all rem embered the posit ive sign. Most  

could recognise zinc as the m ost  powerful reducing agent , but  the rest  

of the quest ion proved more challenging.  Many thought  that  the sulfate 

ion SO  was the species to reduce VO2+  to V3+ .  This react ion would not  

happen, and it  was the other side of this half equat ion, SO , which was 

the correct  answer.  

 

Part  (c)  of this quest ion was a quest ion which is fam iliar, though in a 

slight ly unusual context . Som e learners were able to recognise that  V2+  

was the final oxidat ion state of vanadium , perhaps simple because they 

recognised that  the m auve colour of the solut ion indicated this. Fewer, 

however, were able to successfully write a half-equat ion for the 

form at ion of this final product . This is a skill which is often tested, and 

would benefit  from  considerable revision and pract ice. I n (c) ( ii)  those 

learners who were able to deduce the source of the colour changes were 

able to score at  least  1 m ark, but  the recognit ion of oxygen in the air  as 

the substance causing this change was less com m on, and consequent ly 

the required equat ions were not  comm on either. Changing colour of 

t ransit ion m etal solut ions with no obvious second reactant  present  is 

often explained by the ease with which som e oxidat ion states can be 

oxidised by air .  

 

The final part  of this quest ion was rather bet ter tackled, with learners 

recognising a fam iliar quest ion that  they had seen before. 

 



 

Q1 4  

 

The diagram  of steam dist illat ion was completed very well by a good 

num ber of learners, who recognised the need for a condenser. Som e m ade 

m istakes in their labelling of the direct ion of water flow, and som e used 

sealed system s with no vent  to prevent  a build up of pressure as the water 

vapour is produced for the dist illat ion. The labelling of the two round 

bot tom ed flasks was also well done by som e learners, but  there som e who 

did not  recognise how steam  dist illat ion worked. A disappoint ing num ber of 

learners did not  recognise that  the diagram  needed t  obe com pleted, 

despite the bold heading in the quest ion.  

 

Part  (b)  was answered well,  with a good understanding of m olecular 

form ulae and of the origins of E/ Z isom erism  demonst rated. Part  (c)  began 

with the nam ing of an organic m olecule, and though m any clear ly 

recognised the m olecule required, nam ing it  proved rather more difficult .  

The m echanism in (c) ( ii)  is a comm on quest ion in this exam inat ion and was 

well answered by a number of learners. (c) ( iii)  is also a quest ion which has 

been asked a num ber of t im es before, with fully correct  answers seen often. 

Care m ust  be taken here to m ent ion that  it  is the lone pair of elect rons on 

the oxygen atom  that  are being incorporated into the delocalised elect ron 

system  of the benzene r ing.  

 

Parts (d)  and (e)  concerned spect roscopic techniques. I n (d)  it  was 

im portant  to include the post ive charge on the ions of the species 

corresponding to the m / e values, as it  is only the posit ive ions which are 

detected. (e) ( i)  was quite well understood, and this m ark was scored often. 

There were a number of facets to (e) ( ii)  and it  was quite com m on for 

learners to m iss out  one of these and therefore only score 2 of the 3 m arks 

available.  I t  was nice to see som e ext rem ely accurate diagram s of the nm r 

spectrum, which clearly showed that  learners had studied these. The 

relat ive heights of the parts of the t r iplet  and quartet  was not  required by 

the m ark schem e, but  som e learners drew these accurately.  

 

As is often the case, the three step synthesis quest ion in ( f)  proved to be 

quite challenging.  Most  learners obviously read the quest ion here well,  as 

few at tem pted the possible two step synthesis. Those who answered this 

quest ion well were clearly often well prepared giving a level of detail in their  

answers which was above what  was required for the marks.  There were a 

num ber of learners, however, who did not  recognise the need for reduct ion 

in the first  step. Som e of these did realise that  the alcohol m ight  be a good 

first  interm ediate, so were able to score som e m arks. 

 

  



 

Q1 5  

 

Calculat ions are usually a st rong area in this exam inat ion, but  this 

calculat ion, which is quite an unusual one, proved to be dem anding. 

Learners were able to score well on the first  two parts, though som e did not  

m ult iply by 10 in (a) ( i)  to take into account  the fact  that  the 10 cm 3 

port ions cam e from  an original solut ion of volum e 100 cm 3.  Part  (b)  proved 

m ost  challenging, with only the most  adept  able to work through this 

calculat ion. Som e obviously were unsure where to start ,  while others 

recognised the need to ident ify the m etal as thallium , but  not  the need to 

calculate number of m oles of water per m ole of com pound. 

 

Q1 6  

 

This quest ion was quite accessible, part icular ly in the ear ly parts, but  som e 

learners are st ill unsure as to what  pH13 m eans in terms of the 

concent rat ion of hydrogen ions, with m any st ructures one m ight  be 

expected as an answer to a quest ion about  low pH being seen. The 

st ructure of the zwit ter ion was well known in (b) ( ii)  but  how this was 

related to the forces between the m olecules which gave the high m elt ing 

tem perature was less well understood. 

 

I n part  (c)  there was clearly som e understanding of the processes of a 

chrom atography experim ent , but  the answers were not  focussed on the 

context  of the quest ion, and so did not  recognise that  they am ino acids in 

the hydrolysed m ixture needed to be recognised. Ninhydrin as a locat ing 

agent  was well understood by m any, but  the use of the spots in 

ident ificat ion was less clear. Vague descript ions of m easuring Rf value, whist  

correct  in them selves, will not  ident ify the acid unless com pared to either a 

standard spot  or to a table of data from  a suitable data source. I n ( iii)  it  was 

necessary to be specific about  the issue with the use of aspartam e in 

cooking. General use of ‘toxic’,  ‘corrosive’ or ‘react ive’ were not  sufficient . 

Many learners, however, knew that  pept ide links are suscept ible to 

hydrolysis, or would just  break down, at  elevated tem peratures, so scored 

this m ark. 

 

Sect ion  C 

 

Q1 7  

 

The final quest ion had parts accessible to the m ajorit y, but  also m any 

opportunit ies for  more able learners to express them selves and 

demonst rate their knowledge and understanding. I n the calculat ion in (a)  

there were a large num ber of possible st rategies, and most  were able to 

calculate som ething which could lead them on to the answer. A good 

num ber of learners were then able to deduce that  the release of gas was a 

lit t le m ore than the toxicity lim it .  17 (b)  concerned iron pentacarbonyl.  The 

shape asked for in ( i)  was t r igonal bipyram idal. This is the standard shape 

for five pairs of elect rons in the valence shell elect ron pair repulsion theory 

and should be known to all.  This was a novel exam ple, however, and this 

proved challening for some. Drawings of the st ructure were disappoint ing, 

with no at tem pt  to properly show the shape, and this is an area that  would 



 

benefit  from  further work. Showing the shape of st ructures using covent ions 

of dots and wedges is a skill which requires pract ice. The dot  and cross 

diagram in (b) ( ii)  was also unusual as it  required learners to use their  

knowledge of the bonding in t ransit ion m etal com plexes and the interest ing 

example of carbon m onoxide. Many learners used the st ructure which was 

allowed for 1 of the 2 m arks, with a double bond between the C and the O 

and two lone pairs on the O. This st ructure does not  recognise that  the C 

has only 6 elect rons, and that  m aking a t r iple bond, one of which is dat ive 

covalent  using elect rons from  O, would give a m ore stable st ructure. 

 

Part  ( c)  again had som e opportunit ies for m ore able learners. The init ial 

calculat ion in ( i)  was found to be t r icky, with a full range of m arks awarded. 

Part  ( ii)  was difficult  if a good answer had not  been found to ( i)  and so this 

item  scored relat ively poorly. A good num ber of learners who were able to 

find the formula Mn2(CO) 10 were able to suggest  an appropriate st ructure 

for the final complex. 

 

I n (d) ( i)  the idea of catalysis was comm only suggested, but  this was not  

explained using the equat ions. The key feature is that  the hydrogen ion 

goes in at  the beginning and is regenerated at  the end and so is available to 

repeat . I n ( ii)  there were m any correct  answers, but  there were a great  

m any ext ra suggest ions, such as a negat ive carbon m onoxide m olecule at  

the start ,  which were clearly incorrect . This novel situat ion was rather 

easier than it  perhaps appeared. I n (d) ( iii)  a problem  specific to sulfur ic acid 

in this indust r ial context  was required rather than general discussions such 

as ‘it  burns’ or ‘it  m ight  harm  the skin’. 

 

The final item  was one in which most  were able to score at  least  one m ark, 

even if only for explaining how a catalyst  lowers the act ivat ion energy for a 

react ion. The correct  use of adsorpt ion and desorpt ion was grat ify ingly 

com m on. 

 

Su m m ar y  o f  ad v ice t o  lear n er s 

 

 read the quest ion carefully and make sure that  you are answering the 

quest ion that  has been asked 

 learn the m eanings of all the key term s in the specificat ion 

 show all your working for calculat ions 

 pract ise writ ing ionic half-equat ions and check to m ake sure that  

equat ions are balanced in term s of atoms and charges 

 pract ise drawing 3-dim ensional shapes using dot ted lines and wedges 

 pract ise working out  m olecular form ulae from  skeletal form ulae of 

organic com pounds 

 learn the reagents and condit ions for the react ions in the 

specificat ion. 
 

 
 

  



 

Gr ad e Bou n d ar ies  

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

on this link:   

ht tp: / / qualificat ions.pearson.com / en/ support / support - topics/ results-

cert ificat ion/ gradeboundaries.htm l   
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