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Som e learners were very well prepared and seem ed fam iliar with the 

experim ents exam ined in the paper. I n other cases learners were not  fam iliar 

with chem ical tests or with apparatus.  I n general, learners knew less about  the 

organic experim ents than the inorganic ones. The standard of m athem at ical 

work was generally good, though not  always easy to follow, but  understanding 

the purpose of drawing the cooling curve, and using it  to calculate a corrected 

tem perature r ise was poor. Marks were regular ly lost  because the learner did not  

read quest ions carefully enough, or because they gave m ore than one answer 

and one alternat ive was incorrect .  

Quest ion 1 

Most  learners knew in (a)  how to carry out  a flam e test , though a few chose the 

wrong m etal for the wire, or neglected to m ent ion the flam e.  They talked about  

“put t ing the sam ple in a Bunsen”  which was not  allowed. Most  knew the flam e 

colour for calcium  ions.  A variety of colours including just  “ red”  was allowed, but  

“ cr im son”  and “scarlet ”  are shades of red used to describe other ions and did not  

get  the m ark. 

Many learners could not  suggest  a correct  test  for  steam  in (b) . A com m on 

incorrect  response was to say that  red litm us paper would go blue. A few 

learners m ixed up the colour change which occurs with cobalt  chlor ide with the 

answer for the test  using copper sulfate, and vice versa. 

The answers to (c)  often contained atom s of elem ents which were not  present  in 

calcium  nit rate such as carbon dioxide and chlor ine. These answers m ust  be 

guesses. An answer such as nit rogen m onoxide, NO, is incorrect , but  at  least  the 

learner is suggest ing som ething which is plausible. The test  for oxygen is one of 

the first  tests that  m ost  learners learn about , and even this was often descr ibed 

incorrect ly. Oxygen relights a glowing splint ,  and to say it  relights a lighted splint  

does not  m ake sense. Also it  will not  relight  a splint  which is com pletely 

ext inguished, so the word “glowing”  is needed. 

The equat ion for the decom posit ion of calcium  nit rate is not  part icular ly easy, 

and no m arks were given if the wrong products were shown. I ncorrect  balancing 

of oxygen was the m ost  com m on error, but  this could st ill score 1 m ark if the 

form ulae of the products were correct .  

The two parts of (e)  were usually answered correct ly. 

 

 

 

 

 



 

Quest ion 2 

Learners were asked to show how all the inform at ion given in (a)  is used to 

ident ify a com pound X. However in m any answers there was no reference to the 

react ion of X with brom ine giving a colourless product . This provides evidence 

that  X is an alkene. The rest  of this quest ion was usually done well,  though again 

som e learners did not  read the requirem ent  for a displayed form ula, and just  

gave the answer C2H4.  I n som e calculat ions the rounding was done too early, 

leading to an answer of 30 for the relat ive m olecular m ass, and the suggest ion 

that  X was ethane, which of course does not  fit  the results of the brom ine test . 

Learners have regular ly been advised not  to round num bers in calculat ions unt il 

the last  stage, to avoid errors like this. 

The expected answer in (b) ( i)  was to test  with am m onia, but  m any used an 

indicator despite being directed not  to.  Learners always find difficulty 

rem em bering the nam e or form ula of am m onia, and confuse it  with am m onium  

which does not  exist  as a com pound. They also confuse steam y or m isty fum es, 

which describe hydrogen chlor ide, with the white sm oke of am m onium  chlor ide.  

This is why it  is bet ter not  to descr ibe am m onium  chlor ide as white fum es, 

though this answer was allowed on this occasion. There are various possible 

ways of m ixing the hydrogen chlor ide fum es with am m onia, but  bubbling 

hydrogen chlor ide into am m onia solut ion is not  a suitable m ethod. The react ion 

of hydrogen chlor ide with silver nit rate solut ion to give a white precipitate was 

allowed, though it  is not  the m ost  convenient  way to do a test  for hydrogen 

chlor ide in the laboratory. 

The deduct ions in (b) ( ii)  were not  answered well,  and m any learners sim ply said 

that  it  showed that  the m ole rat io of Y and hydrogen chlor ide was 1: 2. A few 

answers referred to hydroxide groups, which is incorrect  term inology for 

hydroxyl groups in an organic m olecule. 

I n (b) ( iii)  m any leraners did not  give the relat ive m olecular m ass as asked and 

sim ply gave the form ula of Y,  which they m ay have deduced from  knowledge of 

the react ion of ethene with potassium  perm anganate(VI I ) ) . This quest ion 

contains various pieces of evidence which lead to a conclusion, and it  was 

surpr ising that  m any learners did not  seem  to see the links. 

The diagram  required in (b) ( iv)  should show heat ing under reflux, so a suitable 

flask fit ted with a vert ical condenser was required. Many diagram s do not  show 

the water j acket  separate from  the inner tube. Another com m on fault  was to put  

a stopper in the top of the condenser, or to label the direct ion of water flow 

incorrect ly. A few learners drew dist illat ion apparatus, but  could score points for 

a correct ly drawn condenser in this set -up. 

 



The next  quest ion, (b) (v) , asked for two peaks to be drawn. The product ,  Z 

contains only one type of funct ional group, so learners had to deduce this was 

an aldehyde group and draw peaks at  the correct  wave num bers. Som e learners 

drew a peak for every st retch given in the data table. Others t r ied to draw the 

whole spect rum , and showed so m any ups and downs in the background noise 

that  it  was im possible to decide which peaks were to be considered as their  

answer. A sm all num ber showed the peaks going upwards from  the horizontal 

axis. Learners would benefit  from  looking at  som e infrared spect ra so that  they 

understand what  peaks are significant  when ident ifying a com pound. They 

should draw only two peaks when that  is the requirem ent  of the quest ion. 

Quest ion 3 

 Most  learners correct ly calculated the m oles of copper sulfate in (a) .  Many 

divided the m ass of m agnesium , 0.250g, by its relat ive atom ic m ass, 24.3, and 

said that  the num ber of m oles of m agnesium  was 0.01. Generally answers given 

to one significant  figure are not  accurate enough, but  the point  of the quest ion is 

to show that  m agnesium  is in excess, so it  was allowed here. However, as a 

general rule, the num ber of significant  figures in the data is a guide to how 

m any should be quoted in the answer, and one significant  figure would be too 

low. Num bers frequent ly writ ten all over the answer space, without  any words to 

show what  was being calculated. 

 Acceptable observat ions in (b)  were either about  the colour change in the 

solut ion or the appearance of the copper which is form ed.   

Many learners did not  score the first  m ark in (c)  because their  choice of scale did 

not  m ake use of at  least  half of the gr id. For the second m ark they had to 

ext rapolate the cooling line back, so that  the tem perature change at  3 m inutes 

could be determ ined. Many leaners did not  use a ruler when ext rapolat ing their  

line, m aking it  difficult  to find the tem perature r ise. However the m ost  com m on 

tem perature r ise given was 12.8° C, found by sim ply using the figures in the gr id 

and ignoring cooling.  I t  was also com m on to see a m axim um  tem perature 

quoted instead of the tem perature r ise. The energy t ransfer calculat ion in (d)  

was usually correct , but  m any learners stopped at  this point  and did not  use 

their  answer for the m oles of copper in (a)  to calculate the enthalpy change. A 

significant  proport ion of those who com pleted the calculat ion either m issed the 

negat ive sign or gave the answer to m ore than three significant  figures. 

There were m any correct  answers to (e) . Learners had to realise that  the buret te 

is read twice when m easuring out  a volum e of solut ion. 

Giving an answer to ( f)  proved to be challenging, and only a few learners were 

successful. Most  answers were about  heat  losses or m olar quant it ies, rather than 

the fact  that  the sam e species were react ing and only the spectator ions 

differed. 



 Quest ion 4 

Many learners realised that  2-m ethylpropan-2-ol was flam m able, but  a 

surprisingly large proport ion described concent rated hydrochlor ic acid as irr itant , 

rather than corrosive. I n (b)  m any answers were also correct , though som e 

candidates answered in term s of using a tap funnel rather than a flask. I f 

pressure is not  released there is a r isk of the flask breaking or the bung fly ing 

out , but  som e learners answered (c)  as if there was an equilibr ium  react ion 

which would be affected by a pressure change. 

Suggested answers in (d)  were that  sodium  chlor ide is a drying agent ,  or that  it  

reacts with alcohol or with hydrochlor ic acid or provides chlor ide ions for the 

react ion. None of these was allowed. I t  is added to increase the density of the 

aqueous layer, which m akes separat ion of the layers easier. 

The quality of the diagram s of separat ing funnels in (e)  was very varied.  Filter 

funnels and Buchner funnels cannot  be sealed properly so are unsuitable, and so 

are buret tes. When a suitable funnel with a tap was drawn, there were m any 

errors in labelling the layers. The less dense com pound,  

2-chloro-2-m ethylpropane, was often incorrect ly shown at  the bot tom . 

Many candidates knew that  anhydrous sodium  sulfate would m ake the m ixture in 

( f)  look clear, or less cloudy. However answers to (g)  were less well done, and 

the choice of a range was often either well below or well above the boiling 

tem perature. 

An unexpected error in (h)  was that  learners based the num ber of m oles of 

reactant  on the 20cm 3 of 0.01 m ol dm —3 sodium  carbonate used as a neut ralising 

agent  in Step 3. However m any good answers were seen. Learners rounded their  

interm ediate values in different  ways so a variety of final answers was allowed.  

A few m ade the error of using the 85%  yield the wrong way round, but  could st ill 

score 3 of the 4 available m arks. 

 

Conclusion 

Learners who knew their  chem ist ry, and read the quest ions carefully, were able 

to display their  knowledge and do well.  

I n other cases the standard of presentat ion of the work was poor.  Som e 

candidates apparent ly arr ive at  the exam  without  such an item  as a ruler to use 

for a graph, and it  is im portant  to m ake sure that  work can be read easily, and 

that  calculat ions can be followed. 

 

 



Advice to candidates 

Read the quest ion carefully and follow the inst ruct ions which are given. 

I f you are asked for two reasons, two peaks, two hazards etc don’t  give three!  

Look at  exam ples of m ass spect ra and infrared spect ra, and t ry to interpret  

them . 

Look at  a condenser so that  you can draw it  accurately.  I t  has an inner tube and 

an outer water jacket . 

Put  som e words beside the num bers in your calculat ions eg “m ol Mg =  ……” so 

that  the exam iner knows what  you are doing. 

 

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 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pearson Educat ion Lim ited. Registered com pany number 872828  

with its registered office at  80 St rand, London, WC2R 0RL, United Kingdom  

 



 

 

 

   

 

 

   


