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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 



 

Gen er a l  

 

Som e candidates were very well-prepared for this exam inat ion and scored very high 

m arks.  Many candidates were able to demonst rate that  they had a sound knowledge of 

the topics in the specificat ion and could apply this to the quest ions with just  a few errors 

or om issions.  Som e candidates would benefit  from  m uch m ore preparat ion to ensure 

that  they know the basic facts, can express their  ideas clearly and carry out  calculat ions, 

showing their working. 

 

Sect ion  A 

 

Candidates generally found these quest ions m ore difficult  than in recent  exam inat ions.  

The highest  scoring quest ion was 2(a) ,  with over 80%  of candidates achieving this m ark.  

The m ost  challenging quest ions were2(c) , 4 and 15 as less than 30%  of candidates 

achieved a m ark for each of these quest ions. 

 

Sect ion  B 

 

Qu est ion  1 6  

Many candidates could write the st ructural form ula for butanenit r ile, although some 

ignored the inst ruct ion to show m ult iple bonds and just  wrote CN.  Some candidates 

wrote 3 or 5 carbon atoms in their  st ructures, while others included a hydrogen atom 

at tached to the carbon of the nit r ile group.  A few candidates wrote am ine or nit ro 

groups. 

 

Many candidates could write the correct  form ulae for the reagents needed for Steps 1, 2, 

4 and 5 of the react ion sequence, although it  was disappoint ing to see som e incorrect  

formulae such as CH2CH3OH for ethanol.  Som e candidates had not  revised all of these 

react ions so they did not  know the correct  reagents.  Comm on incorrect  answers were 

the use of acidified potassium  dichrom ate(VI )  in Step 1 and water in Step 4. 

 

The equat ion for the react ion between sodium  carbonate and butanoic acid was poorly 

answered by m any candidates.  A significant  num ber did not  at tem pt  to balance the 

equat ion and it  was surprising to see how many candidates did not  know the form ula for 

sodium  carbonate.  I t  was not  unusual to see NaOH as a reactant  or product . 

Many candidates could give two differences between the low resolut ion proton nuclear 

m agnet ic resonance spect ra of butan-1-ol and butanoic acid, although som e stated 

incorrect  num bers of peaks.  A few candidates just  wrote about  the different  num bers of 

proton environm ents and did not  m ent ion the differences in the sp ect r a .   Candidates 

who quoted actual chem ical shift  values from  the Data Booklet  tended to do well on this 

quest ion.   A small num ber of candidates confused these spect ra with infrared and m ass 

spect ra.   

 

Although candidates were asked to ment ion the bonds and wavenum ber ranges for the 

peaks in the infrared spect ra, m any om it ted the bond or wavenum ber and som e quoted 

incorrect  ranges, part icular ly for  the C= O bond. 

 

Many candidates would benefit  with m ore pract ice in drawing skeletal form ulae.  A 

significant  number of candidates showed an oxygen atom  below the m ain chain of carbon 

atom s with no bond or just  one bond to a carbon atom .  A num ber of st ructures did not  

have the correct  num bers of carbon atom s in the butanoate and ethyl parts of the 

formula.  A number of candidates did not  read the quest ion and gave a displayed 

formula. 

 

Many candidates did not  realise that  butanoic acid should be converted into butanoyl 

chlor ide first  and then react  with ethanol to produce the ester.  Some candidates stated 

‘acid chlor ide’ as the reagent  for the first  step but  did not  state how to convert  butanoic 



 

acid into an acid chlor ide.  However, the m ajority of candidates did score a m ark for a 

correct  advantage of using this method, with ‘higher y ield’ and ‘react ion goes to 

com plet ion’ being the m ost  comm on answers. 

 

 

Qu est ion  1 7  

The diagram s in part  (a)  var ied considerably in quality.  Som e were very clear and 

showed apparatus that  would work, whilst  others were very poor.  Common errors 

included:  a delivery tube in a flask, start ing below the solut ion in the flask so the gas 

would not  be able to get  out , no bung in the flask, very poor syringes that  looked m ore 

like condensers or showing that  the gas would collect  in the plunger, collect ing the gas 

over water and showing the delivery tube going through the side of the water container 

and collect ing the gas in a test  tube over water, rather than an inverted measuring 

cylinder or buret te that  would enable the volum e to be m easured.  Many candidates 

would benefit  from  m ore pract ice in drawing com m on laboratory equipm ent .  A surprising 

num ber of candidates om it ted to ment ion t im e as one of the measurem ents needed to 

determ ine the rate of react ion. 

 

The m ajority of candidates were able to give the correct  unit  of the rate constant , 

although a sm all num ber suggested 1/ t im e.  They should use an actual unit  of t im e, such 

as s for seconds.  I ncorrect  units included m ol dm -3 s-1,  kJ m ol-1 and K.   

Many candidates could label the react ions correct ly as fast  or slow and som e gave 

excellent  explanat ions as to how these labels were consistent  with the rate equat ion.  

However, som e candidates st ruggled to relate the two.  Som e candidates stated that  

Steps 1 and 3 were slow as N2O5 is in both of them .  Som e candidates did not  m ent ion 

that  the slow step is the rate determ ining step. 

A large num ber of candidates suggested that  a water bath would be used to keep the 

tem perature constant .  However, som e thought  that  carrying out  the react ion at  room  

tem perature, just  m easuring the tem perature with a therm om eter or carrying out  the 

experiment  in an air-condit ioned room  would be sufficient .  A num ber of candidates 

suggested the use of a Bunsen flame. 

 

A few candidates did not  com plete the table in (c) ( ii) .   I t  is not  clear whether they did not  

see this part  of the quest ion or they were unable to do the calculat ions involved.  A sm all 

num ber of candidates rounded 3.125 x 10 -3 incorrect ly as 3.12 x 10 -3 and -7.05 as -7.0.   

Som e candidates plot ted very clear graphs but  m any others m ade errors.  The com m on 

errors included:  start ing the graph at  0,0 and plot t ing the points in a small part  of the 

graph gr id provided, choosing a difficult  scaling and plot t ing the points inaccurately, not  

labelling one of the axes or labelling it  incorrect ly, om it t ing the 10-3 for the 1/ T num bers, 

om it t ing the units for  1/ T or quot ing them  incorrect ly as K, ignoring the m inus sign in 

front  of the ln k  values and plot t ing them  as posit ive num bers, plot t ing negat ive ln k  

values increasing up the y axis and using non- linear scales.  Som e candidates did not  

realise that  the gradient  of the graph would have a negat ive value, so ended with a 

negat ive value for the act ivat ion energy, which they should have realised cannot  be 

correct .  Som e candidates subst ituted the gradient  into the Arrhenius equat ion and could 

not  calculate the act ivat ion energy as they did not  have a constant  to com plete it .   Som e 

candidates wrote incorrect  units for the act ivat ion energy, m ost ly copying the unit  for the 

gas constant  and many ignored the inst ruct ion to give their answer to three significant  

figures. 

 

 

 

 

 

 

 

 



 

Qu est ion  1 8  

The m ajority of candidates were able to use the form ula given and calculate the 

concent rat ion of hydroxide ions.  They could then use this to calculate the pH of the 

ammonia solut ion.  Some candidates om it ted the m inus sign in front  of the pH of the 

hydrochloric acid.  The t it rat ion curve was drawn well by many candidates, however, 

some did not  read the quest ion and they drew a curve for adding ammonia solut ion to 

hydrochloric acid instead of the other way around.  Other com m on errors included:  not  

start ing at  the pH they had calculated in (a) ( ii) ,  not  having the vert ical sect ion when 25 

cm 3 of hydrochloric acid added was added, start ing the vert ical sect ion at  too high a pH 

or extending it  too low and not  finishing just  above the pH they calculated in (b) ( i) .  The 

m ajority of candidates were able to select  a suitable indicator for  the t it rat ion, although 

not  all of them  were able to give the correct  colour change – they should use the Data 

Booklet  to help them  to do this.  There were also som e vague descript ions to just ify their 

select ion of indicator.  Candidates should note that  litm us (azolitm in)  is not  a suitable 

indicator to use for an acid-base t it rat ion. 

 

Som e candidates were confused by the com binat ion of a volum et r ic calculat ion and a 

dist r ibut ion equilibr ium  between two solvents in part  (c) .  Som e candidates did not  use 

the t it rat ion result  to calculate the concent rat ion of amm onia in the aqueous layer in part  

(c) ( i)  and they just  used the volume and concent rat ion of the original ammonia solut ion.  

They should have realised their error when the concent rat ion they calculated was 

considerably higher than the or iginal solut ion (usually 12.5 m ol dm -3) .  Many candidates 

did not  realise that  a sim ple subt ract ion was required in (c) ( ii) ,  although if their  answer 

to ( i)  was greater than 4 m ol dm -3,  this was difficult .  Many candidates did score a 

consequent ial mark for (c) ( iii) .  

 

Hydrogen bonding between am monia and water was suggested as the reason for 

ammonia being m ore soluble in water than t r ichlorom ethane by many candidates but  

there were also m any vague answers such as they are both polar or ‘like dissolves like’.  

A few candidates just  stated that  amm onia has hydrogen bonding but  this is not  enough 

to score a m ark. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Sect ion  C 

 

Qu est ion  1 9  

The standard ent ropy change of the system  was calculated correct ly by m any candidates, 

however, some lost  a m ark as they did not  show the plus sign or gave incorrect  units. 

Som e candidates did not  find the correct  values for the standard ent ropies of carbon 

dioxide and water and another common error was to m ult iply the standard ent ropy of 

oxygen by 12 instead of 24.  There were m any correct  answers for (a) ( ii) ,  with the m ost  

comm on errors being the om ission of a sign and use of an incorrect  sign or units.  A few 

candidates ignored the final significant  figures and rounded their  answer incorrect ly.  

Although (a) ( iii)  involved the addit ion of the answers to (a) ( i)  and (a) ( ii) ,  candidates did 

need to ensure they were in the sam e unit  and som e ignored this and added an answer 

in J m ol-1 K-1 to an answer in kJ mol-1 K-1.   Some candidates did not  realise that  the 

significance of their answer is that  it  has a large posit ive value so the react ion is 

therm odynam ically feasible and they stated the num ber of significant  figures in their  

answer.  Many candidates were able to state the effect  of increasing the tem perature on 

the standard ent ropy of the surroundings and the total standard ent ropy change for the 

react ion.  As these both decrease, m any assum ed the react ion would be less likely to 

take place or the posit ion of equilibr ium  would shift  to the left .  However, only a sm all 

num ber of candidates realised how large their answer to (a) ( iii)  was and that  the sm all 

decrease will st ill m ean that  the react ion will take place.  Candidates should be 

encouraged to think about  the part icular react ion in the quest ion.  I s sugar really less 

likely to com bust  at  higher tem peratures?  Many candidates realised that  the react ion 

m ay have a high act ivat ion energy so sucrose is stable.  Only a few realised that  icing 

sugar has a large surface area and there is a danger of an explosion.  The m ajority of 

candidates could suggest  two r isks associated with high levels of sucrose in the diet . 

Many candidates could ident ify the four chiral cent res on the st ructure of glucose, 

although some only circled two of them.  Although m any candidates did state that  

m olecules with chiral cent res rotate the plane of plane-polar ised light , there were m any 

other answers given that  were not  physical propert ies, for exam ple, they have four 

different  atom s or groups, are non-superim posable on their  m irror im age or are opt ically 

act ive.  Many candidates were fam iliar  with the use of Benedict ’s or Fehling’s solut ions, 

but  they did not  express their  answers clear ly.  Many om it ted the start ing colour of the 

solut ion as blue or j ust  ment ioned it  turned red and om it ted the precipitate. A few 

thought  that  one of these solut ions would form  a silver m irror.  Som e did not  state there 

is an aldehyde group in glucose and others did not  state that  it  is oxidised during the 

react ion or that  the Cu2+  ions are reduced.  A few candidates thought  that  the alcohol 

groups would be oxidised dur ing the react ion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Hin t s f o r  r ev is ion  

 

Read the quest ions carefully and m ake sure that  you answer all parts of them . 

Pract ise using the Data Booklet  so that  you can select  inform at ion from  it  and quote 

correct  num bers or ranges, with units. 

 

Pract ise drawing diagrams of common laboratory equipm ent  set  up for experim ents 

carr ied out  during the course. 

 

Pract ise drawing graphs for determ ining the act ivat ion energy of a react ion, m aking sure 

that  the scale is suitable and the axes are labelled correct ly, with units if necessary.  

Then calculate the gradient  of the line and the act ivat ion energy, m aking sure the sign, 

units and significant  figures are correct . 

 

Pract ise drawing t it rat ion curves for weak and st rong acids added to weak and st rong 

alkalis and vice versa, thinking about  the start  and end pH values, where the vert ical 

sect ion is and the pH range of the vert ical sect ion. 

 

Pract ise ent ropy change calculat ions, select ing the correct  values from  the Data Booklet , 

giving the correct  sign and unit  for  your answer. 
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