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4 CH0 / KCH0  &  4 SC0 / KSC0  ( 1 C)  Ex am in er s’  Rep or t  –  Su m m er  2 0 1 2  

 

Qu est ion  1  

 

Part  (a)  was very well answered with the m ajority of candidates scor ing full 

m arks. There were som e rather odd drawings of a t r ipod and the nam ing of the 

top pan balance caused som e candidates a problem , with nam es such as 

‘weigher’ and ‘weighter ’ appearing. 

 

There were plenty of good answers to part  (b) , indicat ing that  safety is being 

considered by candidates when they are perform ing experim ents. Where 

candidates failed to score, it  was usually because they quoted generalisat ions 

such as ‘wear a laboratory coat ’ or ‘stand back from  the flam e’ rather than relate 

the r isks involved to the experim ent  under considerat ion. 

 

I n part  (c) , a very large num ber of candidates, even eventual high scoring ones, 

failed to m ult iply by 2 in producing their  final answer. 

 

Qu est ion  2  

 

This was a very high scoring quest ion, as was expected. Som e candidates did not  

read the given inform at ion carefully and hence stated in (b) ( ii)  that  both 

reactants had been used up or that  the m agnesium  had com pletely reacted. The 

m ost  com m on m istake in (b) ( iii)  was to state that  the colour less solut ion was 

m agnesium  sulfide. 

 

Qu est ion  3  

 

Bet ter candidates scored highly on this quest ion, but  there was evidence that  

solubilit y rules had either not  been learned or could not  be applied to an 

unfam iliar situat ion. I n part  (a) ,  a significant ly large num ber of candidates 

thought  that  m ixing potassium  chlor ide and sodium  carbonate solut ions would 

produce a precipitate of potassium  carbonate. Other errors involved not  nam ing 

the precipitates that  would be form ed or not  ident ifying the nam ed com pounds 

as precipitates.  

 

I n part  (b) , som e used ‘l’ for ‘aq’, but  on the whole this quest ion was well 

answered. 

 

Candidates should be aware that  in the p r ep ar at ion  of an insoluble salt , the 

filt rat ion stage is to ob t a in  the insoluble solid or to r em ov e  the solut ion, not  the 

other way around.  Too m any candidates were content  to write that  the washing 

of the residue was perform ed in order to clean the solid, which was not  sufficient  

to score. A num ber of candidates ruined what  would have been a correct  answer 

by stat ing that  the tap water m ay react  with the lead( I I )  brom ide and som e 

thought  that  the evaporat ion of the water would lead to crystallisat ion, forget t ing 

that  the lead( I I )  brom ide was already a solid. 

 



 

Qu est ion  4  

 

Most  knew that  the elem ents in the Periodic Table are arranged in order of 

increasing atom ic num ber, but  there were a num ber of references to atom ic 

m ass and react ivity. The Periodic Table is supplied on page 2 of the exam inat ion 

paper and therefore, if consulted, should have resulted in all candidates scoring 

this m ark. 

 

The m ost  com m on m istake in (b)  was to suggest  that  helium  is a halogen. 

 

Part  (c)  was generally well answered, although som e gave either two m etals or 

two non-m etals. Candidates should rem em ber that  ‘chlor ide’ is not  the nam e of 

an elem ent ;  it  is the nam e of an ion or a type of salt .  

 

Even when a m etal and a non-m etal were correct ly ident ified, a significant  

num ber of candidates drew a covalent ly bonded st ructure despite having been 

given the clue of ‘include the charge on each ion’. Many did not  read the quest ion 

carefully and showed only the t ransfer of elect rons using arrows, rather than the 

ions in the com pound. 

 

Part  (d)  was well answered with only a m inorit y of candidates failing to recognise 

that  fluor ine would react  m or e  quickly than chlor ine and/ or om it t ing the 

oxidat ion state of the iron in the final com pound. 

 

Part  (e)  was one of the least  well answered quest ions on the paper. A large 

num ber of candidates had the colours in reverse and som e thought  that  the 

colour of brom ine water is red-brown. This was not  accepted. Another com m on 

m istake was to suggest  that  the init ial colour was green, presum ably focusing on 

the chlor ine rather than the solut ion. 

 

Qu est ion  5  

 

The equat ion for the decom posit ion of hydrogen peroxide was not  well known. 

Many thought  that  the products were hydrogen and oxygen. Som e at tem pted to 

include the catalyst  in the equat ion. This was not  penalised as long as its form ula 

was correct  and the sam e on both sides of the equat ion. However, m ost  who 

included the catalyst  either gave an incorrect  form ula or changed it s form ula in 

the products.  

 

The test  for oxygen was well known, but  there were som e who quoted a lighted 

spill,  rather than a glowing one. 

 

Most  knew that  the catalyst  increased the rate of this react ion and that  it  was 

because it  provided an alternat ive route that  has a lower act ivat ion energy. 

However, som e candidates thought  that  the catalyst  provided the act ivat ion 

energy. 

  

I n (d) , curve B was generally bet ter drawn than curve A.  Most  candidates got  

the init ial gradient  correct  but  som e lost  m arks on the levelling off.  A num ber 

levelled A at  60 cm 3 with som e levelling off at  som e indeterm inate point  between 

30 and 60.  Some lost  the mark for curve B by taking it  above 60cm 3 and 

br inging it  back down. The exam iners did not  expect  candidates to know the 



 

correct  finishing t im e for curve A, hence any t im e between 30s and 120s was 

accepted.  

 

Qu est ion  6  

 

Part  (a)  was well answered with very few confusing protons and neut rons. 

 

Despite being asked, in (b) ,  to explain the chem ical propert ies of isotopes in 

term s of elect rons, som e chose to answer the quest ions in term s of protons only. 

Som e answers were spoiled by stat ing that  the isotopes had the sam e elect rons 

rather than the sam e n u m b er  of elect rons. 

 

Very few candidates had any idea of what  was m eant  by relat ive atom ic m ass, 

suggest ing that  this had not  been universally taught , even though it  is m ent ioned 

in the specificat ion (statem ent  1.11 in the Double Award Specificat ion) . Many 

thought  it  was the sam e as the m ass num ber and hardly any realised it  was 

referenced to carbon-12. 

 

The calculat ion of the relat ive atom ic m ass, by cont rast , was well done with the 

m ost  com m on m istake being the failure to give the final answer to two decim al 

places. 

 

Qu est ion  7  

 

The definit ion of a hydrocarbon was well known, with only a sm all m inor it y failing 

to m ent ion that  on ly  hydrogen and carbon are present . However, som e 

candidates described a hydrocarbon as a m ixture of hydrogen and carbon and 

others incorrect ly referred to the hydrogen and carbon present  as being 

m olecules rather than atom s. The m olecular form ula of decane was alm ost  

always given correct ly, with a few stat ing that  there were twelve atom s of 

hydrogen present . 

 

Alm ost  everyone knew that  the type of polym erisat ion was addit ion but  m any 

could not  com pletely describe how the polym er was form ed. Most  realised that  

the one of the bonds in the double bond breaks, although this was usually 

described less accurately as ‘the double bond breaks’, but  few were then able to 

take the next  step and state that  the m onom er m olecules joined together to 

m ake a chain. 

 

I n part  (c) , there was a lot  of confusion between cracking and fract ional 

dist illat ion, with m any describing the lat ter and the usefulness of the fract ions 

obtained. Many answers lacked st ructure and contained m uch irrelevant  

inform at ion about , for exam ple, how cracking is achieved. However, very few 

failed to score at  least  one or two m arks and there were m any fully correct  

descript ions of the im portance of cracking.  

 



 

Qu est ion  8  

 

Part  (a)  was well answered although som e failed to give a reason in ( ii)  and 

hence lost  the m ark. 

 

I n part  (b) , m ost  recognised that  the t im e taken would decrease and also that  

the part icles would gain kinet ic energy. However, som e failed to realise that  the 

m ost  significant  reason for the decrease in t im e was the faster m ovem ent  of the 

m olecules and discussed, instead, the increase in rate of react ion. Candidate 

should be fam iliar with the react ion between am m onia and hydrogen chlor ide 

and be aware that  it  is instantaneous when they collide. 

 

Very few realised that  the m ovem ent  of m olecules through air  is random  owing 

to m olecular collisions. Most  wrote about  the tem perature being too low or the 

gases being slow to evaporate from  the liquids. 

 

Qu est ion  9  

 

Part  (a)  was another very poorly answered quest ion. I t  would appear in this 

instance that  the m ajorit y of candidates could not  t ransfer their  knowledge from  

one area of the specificat ion;  that  is the react ion taking place in the blast  

furnace, to a quest ion taken out  of that  context . Perhaps candidates had not  

appreciated why calcium  oxide reacts with silicon dioxide in the blast  furnace and 

were relying instead on learning inform at ion by rote rather than understanding. 

 

I n part  (b) , m any failed to ident ify correct ly the oxygen atom  in the st ructure, 

with just  as m any quot ing silicon as oxygen, and a large num ber thinking it  was 

an elect ron or a covalent  bond. Even when oxygen was correct ly ident ified the 

reason was often incorrect , with a num ber of candidates stat ing that  there were 

twice as m any of them  as silicon atom s in the st ructure given. 

 

The second part  of (b)  proved to be a good discr im inator. There were m any 

excellent  answers but  often the st ructure was thought  to be either ionic or 

m etallic. A significant  num ber m ent ioned that  interm olecular forces need to be 

overcom e, rather than covalent  bonds to break. Perhaps this is because giant  

covalent  st ructures are often incorrect ly presented to them  in text  books as 

being giant  m olecules or m acrom olecules. Although these term s are accepted in 

the m ark schem e as a descr ipt ion of the type of st ructure, they are best  avoided.  

 

Qu est ion  1 0  

 

The calculat ion in (a) ( i)  caused few problem s for the m ore able candidates but , 

after having correct ly calculated the am ounts in m oles of each elem ent , som e 

failed to then m ove on to the next  step, which was to point  out  that  these were 

in a 1: 1 rat io. Som e used atom ic num bers in their  calculat ions and others 

perform ed the calculat ion ‘upside down’.  Neither of these two m ethods was given 

any credit . 

 

A surprisingly large num ber of candidates who were able to recognise that  the 

relat ive form ula m ass of X was twice the em pir ical form ula m ass then went  on to 

state that  the m olecular form ula of X m ust  therefore be 2NaO, rather than 

Na2O2.  Most  of those who obtained quoted the form ula of X as either 2NaO or 



 

Na2O2 m anaged to const ruct  a suitable chem ical equat ion in (b) ( i) ,  although 

som e did not  balance it  and, st rangely, som e used X in the equat ion. 

 

The hydroxide ion was alm ost  always correct ly ident ified as the cause of the 

alkaline solut ion. However, candidates need to be aware that , when they are 

asked to ident ify a part icle of a substance, if they decide to give both the form ula 

and the nam e b o t h  m ust  be correct .  

 

I n part  ( iii) ,  despite the st ructural form ula of hydrogen peroxide being given in 

the quest ion, a surprising num ber of candidates failed to recognise that  a single 

covalent  bond linked the two oxygen atom s. Of those that  did, som e failed to 

then put  the non-bonding elect rons on both oxygen atom s. 

 

Qu est ion  1 1  

 

The only problem  regular ly encountered in (a)  was part  ( iii) .  Brom ide was the 

m ost  com m on incorrect  answer. Candidates need to be aware that , part icular ly 

towards the end of the paper, a high level of precision of answer is required. 

Hence ‘iodine’ is not  an acceptable alternat ive to ‘iodide’. 

 

There were m any good descript ions of how to carry out  a flam e test  that  scored 

credit . However, som e candidates lost  m arks for use inappropriate inst rum ents 

to insert  the solid into the flam e and/ or for not  ident ifying correct ly the type of 

flam e to be used. Once again, candidates took the opportunity to quote 

inform at ion irrelevant  to answering the quest ion set .  For exam ple, there were 

m any excellent  descr ipt ions of how to clean the plat inum / nichrom e wire, but  

such detail was not  required.  

 

Answers to part  (c)  indicated once m ore that  a significant  num ber of candidates 

are learning the tests for ions by rote, with lit t le or no understanding of the 

chem ist ry underpinning them .  

Very few candidates realised that  carbonate ions, and/ or other ions that  form  a 

precipitate with silver ions, need to be rem oved before the silver nit rate solut ion 

is added. Equally,  very few recognised that  the use of hydrochlor ic acid would 

provide chlor ide ions in solut ion which would then produce a precipitate when 

silver nit rate is added, thus interfer ing with the test . 

 

Part  11(d)  provided an alm ost  random  select ion of answers. I t  was hoped that  

candidates would appreciate that  all nit rates are soluble in water (statem ent  4.6 

ii of the Double Award Specificat ion)  and cannot  therefore be ident ified by 

precipitat ion. However, this proved to be beyond all but  a very sm all m inority.  

 

Qu est ion  1 2  

 

The equat ion in (a)  proved to be a bet ter discr im inator than was ant icipated, 

producing m any unbalanced equat ions with correct  form ulae for one m ark. I t  

was disappoint ing that  a large num ber of candidates gave the form ula of lead( I I )  

oxide as PbO2,  part icular ly since it  was given in part  (b) , and very st range that  

som e got  the form ula of lead( I I )  sulfide incorrect  since it  was provided in the 

stem  of the quest ion. Perhaps som e candidates are at tem pt ing to balance 

equat ions by changing the form ula of the species involved rather than by 

through the stoichiom et ry 



 

 

Part  (b) ( i)  provided few problem s for the m ajor ity of candidates, who chose to 

answer it  in term s of loss of oxygen. However, m ost  of those who chose to 

answer in term s of gain of elect rons failed to state that  it  was the lead( I I )  ion 

that  was gaining them . 

 

The calculat ion in (b) ( ii)  was generally well answered. Com m on m istakes were 

failure to take into account  the stoichiom etry of the equat ion or using 446 as the 

Mr of lead( I I )  oxide. 

 

The quest ions in part  (c)  were set  to test  the abilit y of candidates to deduce 

answers from  the given text . Those who had acquired this skill scored well,  but  

far too m any failed to read carefully the quest ions set . For exam ple, far too 

m any candidates failed to provide a com p ar ison  between the solubilit y of silver 

in zinc and in lead in part  ( i) ,  preferr ing to m ake statem ents such as ‘it  is soluble 

in both’. Sim ilar ly in part  ( ii) ,  m any discussed the m elt ing points of both zinc and 

silver rather than of the m ixture. Others failed to appreciate than the 

tem perature of the total m olten m ixture was 530  and therefore the m elt ing 

point  of the m ixture of zinc and silver cannot  be above this tem perature. There 

were far too m any vague answers such as ‘around 530 ’. Part  (c) ( iii)  was 

correct ly answered by the m ajority, who m ade good use of the inform at ion given 

in the stem  of the quest ion. 

 

Many realised that  silver is a very valuable m etal, but  som e focused instead on 

the effect  that  an im purity of silver would have on the propert ies of the lead. 

 

Qu est ion  1 3  

 

Very few problem s were encountered in the sim ple subt ract ions in (a) ( i)  and ( ii) .  

Many then went  on to calculate correct ly the value of ‘x ’ in the form ula of 

hydrated zinc sulfate, although som e inverted the m ole calculat ions, which then 

leads to a value of 1/ 7 (0.14)  for ‘x ’,  but  st ill gave the answer as 7, so lost  all 

three m arks. 

 

Far too few candidates appreciated that  the necessity of heat ing to constant  

m ass was to rem ove al l  of the water of crystallisat ion. Too m any candidates did 

not  consider the quest ion in the context  of the experim ent  and autom at ically 

deduced that  the repet it ion of a result  is a requirem ent  to produce m ore accurate 

or m ore reliable results.  

 

There were m any correct  answers in part  (c) , with anhydrous copper( I I )  sulfate 

being the m ost  com m on reagent  chosen, but  a num ber also chose cobalt ( I I )  

chlor ide paper. Som e decided to give both and then m ade an error in one of 

them . Candidates should be encouraged not  to give m ore inform at ion than is 

necessary. A num ber of candidates chose a physical test  instead of a chem ical 

test , which was disappoint ing.  
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