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Qu est ion  1  

 

This was a st raight forward quest ion about  separat ion and subsequent  

crystallisat ion.  The vast  m ajor it y of candidates scored full,  or  nearly full,  

m arks.  The m ost  com m on error was to state evaporate instead of filter in 

the last  answer. 

 

 

Qu est ion  2  

 

Parts (a)  and (b)  were correct ly answered by m ost  candidates.  I n (c) ( i) ,  

the therm om eter was usually ident ified, but  som e candidates failed to 

recognise in part  ( ii)  that  the boiling point  of water was lower than the 

m elt ing point  of the solid. There was som e confusion between m elt ing 

points and boiling points. Part  ( iii)  was m ainly well answered, but  som e 

candidates referred to the need to have a con st an t  tem perature, which of 

course is not  possible when the liquid is being heated. However, st irr ing will 

help to produce a liquid that  has the sam e  tem perature throughout . 

Another error was to refer to the necessity to help the solid dissolve.  

 

 

Qu est ion  3  

 

I n part  (a) , nit rogen and oxygen were regularly ident ified from  the table as 

the two m ain gases present  in air ,  but  surprisingly few were able to nam e 

argon as the gas that  m akes up m ost  of the rest  of air .   

Only pr im ary indust r ial or com m ercial uses of nit rogen were accepted in (b) , 

so answers which stated only that  it  was used to m ake nit r ic acid or 

fert ilisers did not  score.  

I n (c) , m ost  chose sulfur dioxide as the gas in polluted air  that  causes acid 

rain. Although carbon dioxide does lower the pH of rain water, it  does not  

lower the pH sufficient ly for the rain to be classified as ‘acid rain’.  Com m on 

incorrect  answers were sulfur and carbon m onoxide. 

Those candidates who kept  to a sim ple word equat ion in (d) ( i)  invariably 

scored both m arks. I ron( I I )  oxide was a com m on m istake for rust , and 

som e m erely wrote rust  as the product  rather than (hydrated)  iron( I I I )  

oxide. Som e chose to write a chem ical equat ion. This was not  penalised but  

those who chose this route invar iably m ade a m istake in either a form ula, 

com m only Fe2  for iron, or in balancing. 

The calculat ion in (d) ( ii)  was well done by m ost . The final answer should 

have been given as 21, since this degree of precision is in agreem ent  with 

that  of the data supplied. However, answers given correct ly to m ore than 

two significant  figures were not  penalised. Those candidates who did not  

subt ract  63 from  80 to obtain the volum e of oxygen, and therefore obtained 

an answer of 78.75, should have realised that  this is considerably larger 

than the percentage of oxygen in air ,  which after all was quoted in the table 

 



at  the beginning of the quest ion. Candidates would do well to apply 

com m on sense in situat ions such as these. 

 

 

Qu est ion  4  

 

I t  was very disappoint ing to see that  very few candidates appreciated the 

role of ethanol as a solvent  in the ext ract ion of the orange colouring from  

the rose petals. Som e who realised that  it  was act ing as a solvent  then 

discussed its use to dissolve the petals rather than the orange colouring. 

There were m any references to ethanol having a lower boiling point ,  a 

greater react ivit y or a higher concent rat ion than water. Som e thought  it  

was used to ster ilise the petals. I n (a)  part  ( ii)  the m ost  com m on correct  

answer was water bath, or a suitable descr ipt ion of a water bath. Far too 

m any candidates appeared not  to appreciate that  ethanol cannot  be heated 

safely using a Bunsen flam e. Filt rat ion was the m ost  com m on correct  

answer given in (a) ( iii) ,  with chrom atography being the m ost  com m on 

incorrect  answer. 

The diagram  of the chrom atogram  was well done by m any, but  others failed 

to recognise that  there would be two separate dots, with at  least  one of 

them  being above the original spot  of the orange colouring, and both of 

them  being below the final solvent  front .  

 

 

Qu est ion  5  

 

I n part  (a) , very few candidates were able to recognise A as a tap funnel, 

although a num ber stated that  it  was a buret te, which was allowed. Fewer 

st ill were able to ident ify B as a conical flask and even fewer that  C was a 

gas jar. A num ber of candidates chose the allowed alternat ive answer for C 

of m easuring cylinder. Candidates should realise, however, that  a diagram  

of a piece of apparatus showing no graduat ion m arks cannot  be that  of a 

m easuring inst rum ent . 

Most  candidates were able to ident ify in (b)  that  the lim ewater will go m ilky, 

but  very few were then able to go on to state that  the solid will disappear as 

a result  of the second react ion when an excess of carbon dioxide is added. 

I t  was hoped that  candidates would use the state sym bols to m ake suitable 

deduct ions regarding the observat ions. Candidates should also be aware 

that  an observat ion of bubbles in unlikely to score when the quest ion refers 

to the gas being ‘bubbled through’ lim ewater. 

The higher density of carbon dioxide relat ive to that  of air  was often 

recognised as the other property that  m akes the gas suitable for use in fire 

ext inguishers. Som e, however, stated that  carbon dioxide was heavier than 

air , which was not  accepted.  

Most  recognised that  a solut ion of pH 5.6 is best  described as weakly acidic. 

 



Qu est ion  6  

 

Part  (a)  was well answered with the only m ark lost  com m only being a 

boiling point  outside of the acceptable range. 

Most  recognised the relat ionship between boiling point  and relat ive form ula 

m ass, although som e were thrown by the negat ive values at  the beginning 

of the table. Som e negated an otherwise correct  answer by stat ing that  the 

two variables are direct ly proport ional to one another, when the num bers 

clear ly show that  this is not  the case. 

I n (d) , a correct  displayed form ula of butane was com m only seen, but  som e 

then went  on to show a second m olecule of butane with a bent  backbone 

rather than the form ula of m ethylpropane. Candidates should also be aware 

that  when a displayed form ula is asked for al l  of the atom s and bonds need 

to be shown to score. 

Not  as m any candidates as expected were able to apply their  knowledge of 

the react ion between m ethane and brom ine in order to suggest  an equat ion 

for the subst itut ion react ion of ethane with brom ine. Som e chose to show a 

double subst itut ion, which is perfect ly acceptable, but  then gave hydrogen, 

not  hydrogen brom ide, as the other product . Quite a num ber thought  this 

react ion was an addit ion and, although around half of the candidates stated 

that  ult raviolet  radiat ion was required, m any stated that  the m ixture needed 

to be heated, which was not  accepted. 

 

 

Qu est ion  7  

 

The explanat ion of the term  exotherm ic in part  (a)  was well known, but  

som e lost  the m ark for not  qualify ing the energy that  is given out  as either 

therm al or heat .  

Alm ost  all candidates scored both m arks for the diagram s of the oxygen 

atom  and the oxide ion in parts (b)  and (c) . However, in (d)  the explanat ion 

for the high m elt ing point  of m agnesium  oxide was rather poorly answered. 

Despite the help offered in part  (c) ,  a significant  num ber of candidates 

thought  that  m agnesium  oxide was covalent ly bonded. Others ruined an 

otherwise good answer by referr ing to interm olecular forces. Those who 

described ionic bonding often only scored two of the available four m arks by 

failing to m ent ion that  oppositely-charged ions were present  in a giant  

st ructure. A full explanat ion of the high m elt ing point  of an ionic com pound 

m ust  contain a reference to the very large num ber of ions present . The 

am ount  of energy required to overcom e the force of at t ract ion between a 

single pair of oppositely-charged ions is very sm all.  However, the energy 

requirem ent  is high when there is a very large num ber of these forces to 

overcom e. 

I n (e) , the nam e of the salt  produced was well known and there were very 

few instances where the writ ing of the form ula had to be penalised owing to 

inappropriate use of lower and upper case let ters or num bers in the wrong 

place.  

 



Qu est ion  8  

 

Part  (a)  was well answered with m ost  candidates being aware that  the 

num ber of outer shell elect rons in an atom  is responsible for the chem ical 

propert ies of an elem ent . Melt ing point  was usually ident ified in (b)  as being 

the property in the table that  displayed a clear t rend, although som e chose 

density even though there was no clear t rend for the three elem ents given. 

The test  for hydrogen has been asked m any t im es and the vast  m ajority are 

now scor ing this m ark, although som e st ill refer to glowing spills instead of 

lit  ones, and som e sim ply refer to ‘the squeaky pop test ’.  I t  would be nice to 

see m ore candidates appreciat ing that  hydrogen has to be m ixed with air  

before it  will ‘pop’ on ignit ion. I n (c) ( ii) ,  the m ost  com m on m istake was to 

refer to water as aqueous rather than liquid. Candidates should also be 

aware that  words will not  score when sym bols are asked for. Most  

recognised that  the final solut ion would turn red litm us blue although som e 

confused litm us with pH paper and wrote purple, and there were som e 

candidates who thought  the litm us paper would be bleached. Of those who 

scored the first  m ark, m ost  went  on to give a correct  explanat ion. 

I n part  (d) , the exam iners expected candidates to confine their  answers to 

sim ilar it ies and differences that  could be observed but , since this was not  

specifically asked for in the quest ion, answers such as ‘both form  an alkali’ 

or ‘both form  a hydroxide’ were accepted. Most  scored both m arks for the 

sim ilar it ies and at  least  one m ark for the differences. Com m on m istakes 

were to state that  different  gases were produced or that  both gave a flam e 

but  the colour was lilac with potassium  and red with lithium . Presum ably 

there was som e confusion here with flam e tests. 

I n (e) ( i) ,  it  was disappoint ing to see that  m any candidates were unable to 

copy correct ly the given form ula of lithium  oxide;  LiO2  was very com m on. 

Other m istakes in form ulae were Li2  for  lithium  and O for oxygen. Of those 

who m anaged to get  all form ulae correct  about  half were then able to 

balance correct ly the equat ion. By cont rast  the balancing of the equat ion in 

part  ( ii)  was generally well done. 

 

 

Qu est ion  9  

 

The plot t ing of the points was m ost ly done accurately although som e 

incorrect ly drew their  ‘curve’ in a dot - to-dot  fashion. The readings taken 

from  the graph were generally accurate and m ost  candidates were able to 

deduce the relat ionship between tem perature and t im e, although som e did 

not  answer the quest ion by referr ing to the rate of the react ion instead of 

t im e. I t  should be noted that  the relat ionship between tem perature and 

t im e is not  one of inverse proport ionalit y, although this was ignored on this 

occasion. 

The effect  of an increase in tem perature on the rate of a react ion is m ore 

com plicated than the effect  of an increase in concent rat ion. I t  is very 

im portant  to recognise that , although the part icles will,  on average, be 

m oving faster, the increase in collision frequency that  results from  this has 

no significant  effect  on the increase in the rate of react ion. To explain this 

 



accurately it  is im portant  to state that  the average kinet ic energy of the 

part icles increases such that  there are now m ore collisions that  have an 

energy equal to or greater than the act ivat ion energy. This, in turn, results 

in an increase in the frequency of successful collisions. There were very few 

answers that  included a reference to act ivat ion energy. Candidates should 

also be aware that  the phrase ‘increased chance of collision’ has lit t le 

m eaning here. 

The m ost  com m on correct  answers encountered in 9(c)  were ‘sam e 

concent rat ion of each solut ion’ and ‘sam e volum e of each solut ion’. 

Candidates should be aware that  the word ‘am ount ’ has a specific m eaning 

in Chem ist ry. I t  refers to the num ber of m oles of substance. Hence, st r ict ly 

speaking, it  is incorrect  in this instance to give ‘sam e am ount  of solut ion’ as 

an answer. However, this was overlooked on this occasion. 

 

 

Qu est ion  1 0  

 

The therm om eter readings were accurately recorded by the vast  m ajorit y of 

candidates. The m ost  com m on m istake was to give 10.6 as the init ial 

tem perature. Candidates should also realise that  when a tem perature 

ch an g e  is asked for it  is good pract ice to include a sign, although m issing 

signs were not  penalised on this occasion. I n this quest ion each sign is 

posit ive since each change is an increase. 

I n part  (b) , m any realised that  a change in surface area was the key factor 

although som e thought  that  sm aller sized chips would have provide a 

sm aller surface area. Of those who correct ly ident ified a larger surface area, 

very few went  on to explain that  the therm al energy/ heat  would be 

generated faster and hence t ransferred to the water m ore quickly. However, 

m any did realise that  the react ion would be quicker and this was allowed for 

the second m ark. 

Part  (c)  was very poorly answered. Careful reading of the inform at ion 

provided was required to ident ify that  the acid is in excess in both react ions, 

hence the num ber of m oles of acid present  is of no consequence. Most  

candidates failed to recognise that  the sam e am ount  of therm al energy is 

generated in both react ions but  a larger volum e of water needs to be 

heated in the second experim ent , hence the tem perature r ise would be 

lower. 

 



Qu est ion  1 1  

Part  (a)  was well answered although som e failed to offer a reason for their 

answer and others stated that  oxidat ion had taken place because the carbon 

had lost  elect rons rather than gained oxygen.  

Most  recognised in (b)  that  m agnesium  was m ore react ive than t itanium , 

but  som e lost  the explanat ion m ark through careless use of language. For 

exam ple, candidates should have stated that  m agnesium  displaces t itanium  

and not  that  it  displaces chlor ine. 

I n part  ( c) , the exam iners expected candidates to draw on their knowledge 

of the general pr inciples involved in dist illat ion of liquid m ixtures to reach 

the conclusion that  m agnesium  chlor ide and t itanium  m ust  have different  

boiling points. Again, however, there was som e confusion between m elt ing 

points and boiling points, and som e thought  that  m agnesium  chlor ide could 

be separated by dist illat ion because it  was soluble in water. 

All three m arks were regular ly gained in part  (d) , although som e lost  m arks 

through not  reasoning scient if ically, stat ing for exam ple that  the non-

toxicit y of t itanium  was a relevant  property for its use as a propeller,  or that  

having a high m elt ing point  was im portant  when used in a hip replacem ent . 

 

 

Qu est ion  1 2  

 

The bet ter candidates scored both m arks for the calculat ion in (a) ( i) ,  

although the usual error of using the atom ic num ber of m agnesium , rather 

than it s relat ive atom ic m ass, was som et im es seen. I n (a) ( ii) ,  som e 

candidates sim ply m ult iplied their answer to (a) ( i)  by 2 instead of using the 

data supplied. Even those who m anaged to obtain 0.004 and 0.01 

frequent ly failed to score in (b)  since they com pared these two num bers 

direct ly rather than using the 1: 2 rat io in the react ion. 

 

 

Qu est ion  1 3  

 

The vast  m ajority of candidates m anaged to score one m ark in (a)  with 

m any scoring both. However, som e sim ply gave nit rogen and hydrogen as 

their answers instead of the raw m aterials from  which these gases are 

obtained. 

Again, m ost  st rong candidates m anaged to score three m arks in (b) . Where 

m arks were lost  it  was often for the om ission of units or for giving a 

tem perature and/ or pressure outside of the accepted range. There was 

som e confusion with the condit ions required for the contact  process, 

part icular ly with the pressure. 

Most  knew that  HNO3  represented nit r ic acid but  there were a few fanciful 

nam es such as hydrogen nit rogen t r ioxide. The m ost  com m on unacceptable 

answer was hydrogen nit rate. 

There are a var iety of m ethods that  can be used to solve the problem  set  in 

part  (d)  and m ost  of these were seen in candidates’ answers. The bet ter 

candidates usually scored full m arks here, som et im es without  showing any 

 



working. However, the exam iners would recom m end that  candidates do 

show their  working, preferably with som e explanat ion of the steps being 

taken, so that  som e credit  can be given for the m ethod em ployed when the 

final answer happens to be incorrect . 

 

 

Qu est ion  1 4  

Quest ion (a)  was asked last  sum m er and the responses seen this t im e 

were, unfortunately, no bet ter than then. The em phasis in this quest ion is 

that  the react ion I S in dynam ic equilibr ium . Hence it  is insufficient  to state 

that  the react ion is reversible;  it  is essent ial to state that  both forwards and 

backwards react ions are actually taking place.  

Also, it  is insufficient  to state that  the am ounts, or concent rat ions, of 

reactants and products are equal or the sam e. This is rarely the case in a 

react ion in equilibr ium .  The correct  statem ent  to m ake is that  the am ounts, 

or concent rat ions, of the reactants and products rem ain constant  over a 

period of t im e. This situat ion is a result  of the rate of the forward react ion 

being equal to the rate of the backward react ion, hence this statem ent  also 

scores. 

I t  was ext rem ely pleasing to see in both (b) ( i)  and (b) ( ii)  very few m ent ions 

of le Chatelier ’s Principle. Candidates need to be aware that  this pr inciple 

has severe lim itat ions in its use and that  it  offers no explanat ion of why the 

posit ion of equilibr ium  som et im es shift s when a condit ion of a reversible 

react ion is changed. I t  was also equally pleasing to see very few incorrect  

statem ents such as ‘the react ion t r ies to increase the tem perature’ or ‘the 

react ion t r ies to reduce the pressure’. I t  is an unfortunate outcom e of the 

reliance on le Chatelier ’s Pr inciple that  candidates m ake these false 

statem ents and hence the exam iners would st rongly suggest  that  the 

principle is not  taught  or referred to when discussing the qualitat ive effects 

of changes of condit ions on the posit ion of equilibr ium . 

The st rong candidates who recognised that  the am ount  of m ethanol would 

increase in each case usually gave good reasons in term s of the exotherm ic 

nature of the react ion and the decrease in num ber of m oles of gas in 

form ing the product .  Som e, however, thought  wrongly that  the am ount  of 

m ethanol would decrease with a decrease in tem perature since the rate of 

react ion would decrease, and that  the am ount  of m ethanol would increase 

with an increase in pressure since the rate of react ion would increase.  

The chem ical equat ion in (c) ( i)  was not  as well answered as was expected. 

Despite being told that  m ethanal and water are the only products, hydrogen 

was som et im es given. Again, som e candidates gave the form ula of oxygen 

as O. Of those that  did m anage to get  all form ulae correct , a significant  

num ber did not  balance correct ly the equat ion. 

Most  knew that  a catalyst  increases the rate of a chem ical react ion but  a 

num ber lost  the second m ark by being too im precise. For exam ple, a 

catalyst  does take part  in the react ion, if it  did not  it  could not  affect  the 

rate, but  it  is not  used up in the react ion. I t  would be nice to see candidates 

stat ing that  the catalyst  is chem ically unchanged at  the end of the react ion 

rather than m erely stat ing that  it  does not  chem ically change. This is not  

the case for som e catalysts such as vanadium (V)  oxide in the contact  

 



process. I t  changes into vanadium ( I V)  oxide dur ing the first  stage of the 

react ion, but  is then converted back into vanadium (V)  oxide in the second 

stage. 

Most  good candidates recognised that  a catalyst  provides an alternat ive 

route of react ion and that  this, alternat ive route, has a lower act ivat ion 

energy than the original react ion pathway. I t  is not  correct  to m erely state 

that  a catalyst  lowers the act ivat ion energy of the react ion, but  this was 

over looked.  

The answers to the equat ion in (d)  suffered the sam e fate as those in part  

(c) ( i) .  An added com plicat ion for m any was that  they could not  work out  

that  the products of com plete com posit ion of m ethanol would be carbon 

dioxide and water. 

 

 

 

 

 

 

 

 



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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