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I n t r od u ct ion  

 
The WCH02 paper had quest ions which were st raight forward and so was accessible 

for students from  the whole abilit y range. However it  also included quest ions of a 

m ore challenging nature and so provided opportunit ies for the m ore able students 

to dem onst rate their  understanding.  As in previous series, there was no evidence 

of any shortage of t im e.   

Students cont inue to show lim ited knowledge of pract ical techniques and it  was 

disappoint ing to read m any responses to quest ions created around the theme of 

‘How Science Works’. However it  was evident  that  som e cent res do focus on 

pract ical chem ist ry and their students dem onst rated a keen grasp of the topic area.   

 
Qu est ion  1 9  

 
The opening quest ion on oxidat ion numbers in (a)  was generally well-answered, 

with the m ost  com m on error being the om ission of t he sign with the num ber. I t  was 

surpr ising that  the definit ion of free radical in (b)  presented diff icult ies, with a 

significant  num ber of students referr ing to plural elect rons. This definit ion led on to 

the dot  and cross diagram  of such a species, but  a significant  num ber of students 

did not  seem  aware of this ‘follow on’ despite the com ment  in the stem  and drew a 

diagram  with both atom s having a full octet . This is a clear rem inder for  students to 

read the context  of the quest ion. 

The safety precaut ions required in (c)  were rather generously m arked although 

“ face m asks”  were not  credited.  The just ificat ion needed to m atch the precaut ion 

and vague answers referr ing to toxicity in general were frequent ly seen but  not  

given credit .  

The drawing of a Maxwell-Boltzmann diagram  in (d)  is not  new but  it  is concerning 

that  the drawing often features a concave-shaped curve as the line leaves the 

origin. This was penalised, along with a failure to start  from  the or igin and where 

the line touched the x axis. Cent res would be well advised to encourage pract ice of  

these drawings to avoid such errors. The lowering of the act ivat ion energy by a 

catalyst  was well-known but  only the m ore able went  on to state that  the 

proport ion of part icles that  have or exceed this energy thus increase. 

Only the m ore able students had sensible ideas of how catalysts work in gaseous 

react ions. These students knew of the absorpt ion of the reactants to the catalyt ic 

surface but  few then m ade the point  that  this weakens the bonds in the reactant  or 

m akes collisions m ore likely.  The m ost  com mon response was to give the standard 

definit ion of a catalyst , which did not  gain any credit .  

 I n ( f) ( ii) ,  a pract ical suggest ion was required for a way to prove that  oxidat ion 

does not  need oxygen. The cursory statem ent  ‘rem ove the oxygen’, without  detail,  

was frequent ly seen but  did not  gain the m ark. The m ost  com m on acceptable 

response given was to conduct  the experiment  in a vacuum , although the bet ter 

answer of carrying it  out  in an atmosphere of an inert  gas, such as nit rogen or 

neon, was occasionally seen. The m ajority (68% ) were able to apply their  

knowledge of other dichromate(VI )  com pounds to correct ly deduce the colour 

change for the novel com pound quoted. This gained the m ark for ( f) ( iii) .  

 

Quest ion 20 
 
Given the considerable am ount  of t im e and effort  spent  on the wording of exam  

quest ions, students should spend a com mensurate am ount  reading and answering 

them . I n (a)  it  was evident  that  the m ajority did not  do this. The quest ion required 

all of the bonds in the reactants and products to be drawn and the word ‘all’ was in 

bold but  it  was rare to see this aspect  fulfilled. I n addit ion the quest ion inst ructed 

that  the sym bol [ O]  be used for the oxidizing agent  but  on occasion an O2 was 



 

used. The challenge of providing a balanced equat ion was another different iat ing 

factor and so this quest ion was an effect ive grade discr im inator. 

The explanat ion in (b) ( ii)  of why the dist illat ion apparatus yields the ethanal rather 

than ethanoic acid was another good discr im inator. I t  really tested the students’ 

abilit y to com m unicate clearly which was not  always done successfully. Also it  did 

reveal som e m isconcept ions. For exam ple, the first  m arking point  was for the 

volat ilit y or the low boiling tem perature of the ethanal. However a significant  

number of students referred to ethanal having a lower boiling tem perature than 

ethanoic acid, which although technically correct , was penalised because the 

apparatus is designed to prevent  the form at ion of the carboxylic acid and so this 

com pound should not  be present . I t  is the fact  that  the aldehyde has a lower boiling 

tem perature than the alcohol that  is the t rue cont rast . 

Part  (c) ( i)  was either known or not  and so a score of one out  of two was rare. I n 

(c) ( ii)  the posit ive charge is st ill being om it ted from  m any students’ responses 

which is disappoint ing. However, the feature from  the infrared spect rum  was m uch 

m ore frequent ly ident ified correct ly, with an appropriate bond absorpt ion stated. 

The incom plete com bust ion equat ion required in (d) ( ii)  allowed students to choose 

from  a number of possible alternat ives and this served as another effect ive grade 

discr im inator, with the full range of m arks being seen. One of the m ost  com m on 

errors and one that  students could learn from , is that  of the need to carefully 

balance equat ions. The three oxygen atom s in the alcohol were frequent ly ‘m issed’, 

m eaning the num ber of m oles of oxygen required for the com bust ion equat ion was 

consequent ly too high. A sm all m inority of students sim ply did not  give an 

observat ion despite the clear rubr ic.  

The react ion mechanism  of (e) ( ii)  should have been a st raight forward quest ion for 

the students. However, there were some very weak at tempts at  this. I t  was also 

surprising to see a significant  num ber of students wr it ing mechanism s which 

produced alcohols, such as 2-m ethypropan-2-ol, with the nam e clearly stated, even 

though the quest ion specifically asked for the product ion of ethanol. The quest ion 

also clearly stated that  dipoles and lone pairs be drawn and this was another area 

that  tended to be lacking. I n view of the halogenoethane required in this quest ion, 

an SN1 react ion m echanism  was penalised. Hence this quest ion served as another 

effect ive discr im inator with the full m ark range being seen but  only approxim ately 

10%  gaining all three m arks.  

 

Qu est ion  2 1  
 

The laboratory apparatus required for the thermal decomposit ion of a Group I I  

carbonate in part  (a)  should have presented few problems but  the opposite proved 

to be the case. Students are often tested on their  drawing of experim ental 

apparatus and so should be pract icing these. The first  m ark awarded was for the 

Magnesite being heated and labelled. Occasionally the Magnesite was not  labelled 

or drawn in solut ion with an acid. The second m ark was for any suitable m eans of 

collect ing the gaseous product  and the m ost  com m on errors here were the drawing 

of a closed system  and the delivery tube not  reaching the lim ewater. The effect  on 

the lim ewater was the third m ark for observat ion and this was obtained by the 

m ajority. 

Part  (b)  was a good discrim inator, giving the full spread of m arks. I t  was relat ively 

com m on to see hydrogen gas as a product , which revealed a lack of understanding 

of the topic. Oxygen included as a reactant  demonst rated a failure to understand 

the quest ion. The state sym bols mark was generally obtained only by the m ore able 

students, and the m ost  com m on error was the designat ion of m agnesium  hydroxide 

as aqueous. 

There were very few responses seen that  gained all three m arks for (d) . The m ore 

com petent  students were able to deduce the correct  form ula for m agnesium  nit r ide 

for  the first  m ark, and then refer to the need for the react ion to occur in pure 

oxygen for the second. The third m ark was for the energy release from  the 



 

m agnesium and oxygen react ion result ing in the nit rogen t r iple bond breaking for 

nit r ide form at ion. This is an example of a ‘st retch and challenge’ extension act ivity 

that  can be used for the higher-abilit y students when teaching this topic area. 

The descript ion of elect ronic t ransit ions in (e)  was a high-scoring quest ion. There 

were som e incorrect  references to atom s being prom oted or atom s releasing energy 

but  generally this was an im provem ent  on previous years. The fourth m arking point  

was for the descript ion of the energy release from  the m agnesium  cat ion being 

outside the visible region. This was the m ajor discr im inat ing m ark, with som e 

thinking that  m agnesium  doesn’t  have any elect rons excited. 

Over half of the students failed to score any marks for  the (h) ( i)  calculat ion 

quest ion, possibly reflect ing the weaker cohort . The next  m ost  com mon response 

was for the student  to calculate the num ber of m oles of water and m agnesium  

sulfate and then to stop there. This gained one m ark. Some students had difficulty 

with this step and used the wrong m ass ( the residual m ass)  for the water m olar 

calculat ion or used the whole start ing m ass for the anhydrous magnesium sulphate, 

despite it  being clearly hydrated. I f the student  was able to progress further, the 

rem aining issue was for the giving of the final answer to three significant  figures as 

stated in the quest ion. Only the m ore diligent  and conscient ious scored all three 

m arks. 

I m proving the accuracy of a pract ical result  as tested in (h) ( ii)  is an im portant  skill 

for students but  rem ains a challenge for m ost . The need for ‘heat ing to constant  

m ass’ was only rarely seen. A large num ber of students stated that  a larger m ass 

should have been used to reduce percentage error, which presum ably cam e from   

past  quest ions of this t ype. This part icular situat ion would actually be m ade worse 

by the use of a larger m ass, but  one m ark was awarded for awareness of the 

general issue. 

A wide range of bond angles was suggested in part  ( i)  and incorrect  reference was 

frequent ly seen to lone pairs. The stock answer of “m aximum separat ion and 

m inim um  repulsion”  is st ill being given without  ment ioning the molecule in the 

quest ion and so this was not  credited. The planar reference in the int roduct ion was 

m issed by m any and so the tet rahedral angle was given, but  one m ark was 

awarded if there was a suitable statem ent  about  repulsion being due to four bonded 

pairs. 

The final quest ion ( j )  showed that  a surpr ising num ber of students thought  that  the 

m agnesium would react  with the oil or that  m agnesium  was unreact ive, despite the 

stem  stat ing that  m agnesium  is very react ive. 

 

Su m m ar y  

As seen from  the comm entary above, there were a num ber of quest ions where it  

was evident  that  the students had not  read the quest ion carefully. I t  is essent ial 

that  students m ake sure that  they have t im e to re- read their  answers and to 

double-check that  they have answered the quest ion as set .   

Chem ist ry is very m uch a pract ical subject  and so there will always be quest ions 

that  have a pract ical aspect . Hence it  is crucial that  students get  the opportunity to 

either carry out  pract ical work them selves or to see it  carr ied out . This is ext rem ely 

beneficial as they will have a m uch m ore enjoyable experience and learn m uch 

m ore than just  reading on the topic from  a textbook.  

The applicat ion of chem ical concepts to ‘real- life’ situat ions or to com m on chem ical 

react ions and dem onstrat ions are very good ways to illust rate the im portance of 

chem ist ry. They also highlight  how relevant  it  is to young people today. Therefore 

as previously highlighted, it  is advised that  this be a reoccurr ing them e in the 

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