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Gen er a l  

The paper seemed to be well received. There were two quest ion parts where m ost  

students st ruggled, but  apart  from  these, all quest ions at t racted the full range of 

m arks. There were a num ber of quest ions on areas of the specificat ion which were 

less fam iliar  to the students and also several quest ion requir ing students to apply 

their  knowledge to novel situat ions. 

There were several quest ions on pract ical areas of this unit  and from  the responses, 

it  was easy to tell cent res where pract ical work is given the prior ity and those 

where students had lit t le experience of working in laborator ies. 

There were  also a num ber of quest ions where students failed to read the quest ion 

carefully before answering the quest ions. 

 

Mu l t ip le ch o ice q u est ion s 1  –  1 8  

The easiest  quest ion were:   

1  -  definit ions of d-block and t ransit ion elements 

1 5 b  –  nmr 

1 5 a  – chirality 

6  – relat ionship between equilibr ium  constant  and Ecell 

 

The hardest  item s were:  

1 2  – mole rat ios of cells 

8  – disproport ionat ion 

7  – Ordering ions in reducing power 

1 1  – form ulae of  complex isomers 

1 3  – ident ificat ion of funct ional groups 

 

Qu est ion  1 9  

(a)  This was an applicat ion of their  experience of the hydrogen elect rode. 

Unfortunately m any students m isread the quest ion. They drew a diagram  of a 

hydrogen elect rode, or a com plete cell,  or  at tem pted to draw a m ethanol fuel cell.  

Many gained credit  for  a plat inum elect rode at  298K, but  that  was their lim it . I n 

drawing gaseous elect rodes it  is im portant  to ensure the gas gets to the plat inum  

and then into the solut ion. Many elect rodes were closed at  the bot tom . On the 

other hand, som e were open at  the top, so the gas would escape. 

 

(b)  Overall,  elect rons do not  contain elect rons and should not  include the sam e 

ent it ies on both sides. Som e students did not  cancel the water, or had hydrogen 

ions or elect rons present  on one or both sides. Several gave the equat ion fully 

correct , but  in the wrong direct ion. 

 

(c)  Less able students om it ted the posit ive sign, or the unit . 

 

(d)  The disadvantage of carbon dioxide em ission was well known, the m ost  

comm on correct  advantage was ease of t ransport  or stor ing methanol.  

 

Qu est ion  2 0  

(a)  Less than half the students were gave the correct  answer to this quest ion. Many 

did not  know that  a m olecular form ula is just  the num bers of m oles of each elem ent  

in the com pound. Many gave st ructural formulae. 

 

(b)  More than half the students gained no credit , as they did not  know the form ulae 

of either sodium  carbonate or the organic product .  



 

(c) ( i)  I t  was pleasing to see the m ajor ity of students apply their  knowledge of 

hydrogen bonds to this unfam iliar situat ion. 

(c) ( ii)  The m ajority gave ‘lower’ or ‘the sam e’ so gained no credit .  A disturbing 

num ber of students said that  the internal hydrogen bonds needed to break for the 

substance to m elt . 

 

(d)  Near ly two thirds of students were unable to score at  all.  Many lost  the m ark for 

either the acid group or the hydroxyl group. Those who gave the correct  form ula 

often om it ted the ‘di’ from  the prefix to brom o in the nam e. 

 

(e) ( i)  Less than half gained any credit . The most  common wrong answer was 

chlorom ethane with or without  alum inium  chloride. More able students often m issed 

a condit ion -  either the acid or the heat  under reflux. 

(e) ( ii)  I n answering quest ions on solubilit y, students were wise to adopt  the sim ple 

st rategy of:  

 -  Bonding between solute m olecules 

 -  Bonding between solvent  m olecules 

 -  Bonding between solute and solvent  m olecules 

Less than half the students could m anage the rescue mark for  how a hydrogen 

bond can form  between m ethyl 2-hydroxybenzoate and water. 

(e) ( iii)  Rather surprisingly less than half the students gained any credit .  Chem icals 

needed to wash organic liquids and the reason for their  use as well as suitable 

drying agents need to be known. 

(e) ( iv)  Solvent  ext ract ion was the com m on wrong answer, closely followed by 

steam  dist illat ion. 

(e) (v)  I t  was pleasing to see m ost  students applying their  knowledge of I R to good 

effect  here. Some om it ted to read the quest ion and did not  ment ion the bond 

involved. 

(e) (vi)  Most  students gave the fully correct  answer. The m ost  com mon problem  was 

the conversion of m ass to volum e in the last  step of the calculat ion. 

 

Qu est ion  2 1  

(a)  Very few students gave 4s23d4 as their  answer in ( i) ,  but  it  was rare for 

students to give TWO reasons in ( ii) .  Most  lim ited their  response to the stabilit y of 

the half- filled 3d sub-shell.  Many confused ‘sub-shell’ with ‘orbital’.  

 

(b) ( i)  The common problem  with students answering this quest ion was that  some of 

them  om it ted the zinc and som e assum ed the react ion was between dichrom ate(VI )  

and chrom ium (I I )  to get  + 1.74 V. Most  students gained the last  m ark for 

recognising that  if Ecell is posit ive the react ion is spontaneous. 

(b) ( ii)  The final colour (blue)  or the intermediate colour (green) , were often 

om it ted. 

(b) ( iii)  The significance of the amount  of a hazardous gas seems to elude nearly all 

students. 

 

(c)  I t  was pleasing to see students applying their  knowledge to an unfam iliar 

com plex ( though this preparat ion is an exam ple in the specificat ion) . 

( i)  Som e gave ‘polydentate’ which is t rue but  insufficient .  

( ii)  Many gave ‘dat ive’ rather than dat ive covalent , but  were not  penalised for doing 

so this t im e. 

( iii)  This was m uch m ore challenging.  Phrases like ‘each ligands form s two bonds’ 

were insufficient . Clar it y of language was needed eg ‘each ligand bonds to both 

chrom ium atom s/ ions’.  

( iv)  ‘Differences in split t ing of d-elect ron energies by different  ligands’ was rarely 

seen. Again there was confusion between orbitals and sub- levels and also confusion 

between radiat ion em it ted and absorbed. 



 

(v)  The applicat ion of nm r to an inorganic com plex proved beyond all but  the best  

students. Many ignored water and gave just  one peak. The relat ionship between 

peak area and num bers of protons was not  well known. 

 

(d)  The process of checking that  a concent rat ion of a t it rant  before at tem pt ing a 

t it rat ion seem ed to be totally unfam iliar to m ost  students, two thirds of whom  

gained no credit  here. Grade A or B students were able to get  to a value, but  often 

lost  m arks for an incorrect  or wrongly applied rat io of manganate(VI I )  to 

chrom ium( I I ) .  A factor of two as there are two chrom ium  per com plex was also 

often lost . 

 

Qu est ion  2 2  

(a)  The less able students just  gave X-rays, which is insufficient . 

 

(b)  Less than one third of students were thrown by the less fam iliar st ructure of 

naphthalene. The m ost  com m on error was to om it  ment ion of p-orbital overlap. 

 

(c)  The applicat ion of the m echanism  for arom at ic elect rophilic subst itut ion was 

challenging. The equat ion for the form at ion of the nit ronium  ion often contained 

incorrect  ent it ies like HSO3
-,  or did not  balance. The Wheland diagram  was often 

incorrect , with charges on the elect rophile or delocalisat ion across the wrong 

atom s. The last  step often had the curly arrow start ing from  the hydrogen and the 

phrase from  the passage ‘that  subst itut ion takes place at  1, 4, 5 or 8’ was usually 

m issed. 

 

(d)  Many students gave an incorrect  molecular form ula for naphthalene but  could 

st ill gain the second and third m arks but  unfortunately the equat ion was often not  

correct ly balanced. The easiest  part  was the calculat ion, though the stoichiom etry 

of the react ion was often ignored. 

 

(e)  Hydrogen was given but  one of the condit ions of both a suitable catalyst  and 

high tem perature was often om it ted. Som e students erroneously thought  LiAlH4 

could be used. 

 

( f) ( i)  Pleasingly m ost  recognised water as the other product . A few gave hydrogen. 

( f) ( ii)  Despite the clear inst ruct ion to refer to the st ructure of phenolphthalein only 

about  one fifth of students ment ioned which atoms or groups of atom s could 

receive or donate protons. 

 

(g)  Common errors were to confuse nit rous and nit r ic acid and to om it  the 

tem perature requirement . The m ost  com m on was to om it  the need to dissolve      

2-naphthol in sodium  hydroxide. There were a variety of incorrect  final form ulae, 

with incorrect  nit rogen bonds or with the OH on the single r ing. 

 

Ad v ice t o  st u d en t s 

 Read the quest ion carefully. 

 Pract ice applying knowledge of  react ions to different  com pounds. 

 Pract ice using Eo values for fam iliar and unfam iliar react ions. 

 Pract ice calculat ions to find volum es, concentrat ions, and m asses of 

reactants and products for  fam iliar and unfam iliar react ions. 

 Carry out  the experim ents, considering why a procedures are being used 

and how they work. 



 

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: / / www.edexcel.com / iwant to/ Pages/ grade-boundaries.aspx 
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