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Qu est ion  1  

 

There were many high scores in this quest ion about  atom ic st ructure, with 

most  candidates succeeding in parts (a) , (b)  ( i)  and ( iii) .   

 

I n (b)  ( ii) ,  although most  were able to state the number of protons in Z, far 

fewer were able to explain their choice -  there were several references to 

the numbers of protons and elect rons being equal, the number of protons 

increasing by 2, and some general statements about  a connect ion between 

the number of protons in an atom and its posit ion in the Per iodic Table.  

What  was needed was something more specific to X and Z, such as that  Z 

was two groups to the r ight  of X, or that  X was in Group 3 but  Z was in 

Group 5.  

 

I n (b)  ( iv) , it  was often the use of language that  prevented marks from 

being scored.  For example, for the sim ilar ity, ' the same number of outer 

shell elect rons' scored but  'they have the same number of elect rons in each 

shell'  did not . I n some answers, the stated difference was about  the number 

of elect rons rather than the elect ronic st ructure. 

 

Qu est ion  2  

 

This quest ion, about  the format ion of ethene in cracking, was also high-

scoring, with (b)  ( iii)  causing the most  problems. Some answers referred to 

the presence of impur it ies in the porous pot , while others referred to the 

format ion of carbon dioxide and water, presumably by combust ion rather 

than decomposit ion. Some of these answers ident if ied the porous pot  as a 

source of oxygen for the combust ion. However, most  answers ment ioned 

something sensible, such as the presence of an alkane, or hydrogen;  correct  

statements such as 'cracking always gives at  least  two products' and 'there 

is some water vapour present ' were also accepted.  A few wrote an equat ion 

to show the decomposit ion of decane, which was also accepted. 

 

Qu est ion  3  

 

Most  candidates scored highly in this quest ion about  magnesium burning in 

air , with the flame and solid colours in (a)  and (b)  being white, although 

grey, black and lilac were among the incorrect  colours seen.   

 

I t  was pleasing to see many all- correct  answers to the calculat ions in (c)  

and (d) ;  the commonest  error in (c)  was the use of an incorrect  percentage 

of oxygen (somet imes 16%  -  perhaps a confusion with relat ive atom ic 

mass) . Once again, candidates need t raining in set t ing out  calculat ions, 

which gives them a m uch bet ter chance of scoring some marks if the 

answer is incorrect .  For example, in (c) , an answer of 770 cm 3 is incorrect , 

and with a jumble of unexplained numbers, the result  is a score of zero.  I f 

however, there is a clear statement  that  the %  of oxygen in air is 23%  

( incorrect ) , then this would give 770 cm 3 consequent ially, result ing in a 

mark of 1 out  of 2.   

 



Sim ilar ly in (d) , an answer of 0.12 g is incorrect , but  if it  can be seen that  

this is the result  of m ult iply ing by 24 instead of 40 in the second step, then 

again 1 mark out  of 2 may be scored.  The use of 24 ( the relat ive atom ic 

mass of magnesium)  was expected, but  in some answers the working 

showed that  24 referred to the molar volume of a gas in dm 3.  

 

Qu est ion  4  

 

This quest ion was about  chlor ine and its format ion in the laboratory by the 

elect rolysis of sodium  chlor ide solut ion.  

 

Part  (a)  caused the most  problems, and candidates often found it  hard to 

express what  they were t ry ing to say in (a)  ( i) , and there were many 

incorrect  or irrelevant  statements seen, including 'both equat ions have 2 

elect rons' and 'there is a 2 in H2 and Cl2' .   Examples of acceptable answers 

included 'when 2 elect rons are used, one molecule of each gas forms' and 

'there are equal volumes because the number of moles of each gas is the 

same'.  

 

I n (a)  ( ii) ,  although some answers referred to the gas escaping, most  

realised that  chlor ine was part ially soluble in water, or in sodium chlor ide 

solut ion;  the react ion of chlor ine with water, but  not  with sodium  hydroxide, 

was also accepted, because the sodium hydroxide would be form ed in the 

left -hand tube.  

 

Many scores of 2 in (a)  ( iii)  were seen, with a few referr ing to only one of 

the format ion of hydroxide ions and the solut ion being alkaline;  a small 

m inor it y of candidates thought  that  the pink colour indicated acidit y.  

 

I n part  (b) , most  knew the final colour in the litmus ( ideally white, but  

colourless and bleached were also accepted) , although some did not  go 

further than red;  the result  of the react ion with potassium  chloride solut ion 

was less well known, with a range of unacceptable colours appearing, 

including green and purple, and also the format ion of a white precipitate.  

The expectat ion was brown (or an intermediate colour such as orange or 

yellow) , or from those who thought  solid iodine m ight  be formed, a 

reference to a black or grey solid. 

 

Part  (c)  was generally well answered;  the commonest  wrong answers in ( i)  

being 'to clean it ' , ' to remove impur it ies' and 'to purify it ' .   The expectat ion 

was a reference to sterilisat ion or disinfect ing, or k illing bacter ia (or 

alternat ives such as pathogens or m icroorganisms) .  

 

The equat ion in (c)  ( ii)  was almost  always correct , while in (c)  ( ii)  a small 

m inor it y of answers referred to cooling or condensing rather than to water. 

 

 

 

 

 

 

 

 



Qu est ion  5  

 

This quest ion was about  the temperature changes during neut ralisat ion.  

Quest ions like part  (a)  have been set  before, and there are often knee- jerk 

responses to them, only some of which were acceptable;  in this case, 

'volume of acid' and concent rat ion of alkali'  scored, but  not  'volume of 

alkali'  (as this was varied in different  exper iments)  and not  'tem perature' 

(as this changed dur ing each experiment , although 'start ing temperature' 

and 'temperature of room ' were accepted) .   

 

Although part  (b)  was often correct ly answered, a surpr ising num ber 

thought  that  a polystyrene cup would be a bad idea because it  would react  

with the acid or make the thermometer readings harder to see;  many of 

those who scored a mark for its insulat ing propert ies then only said that  this 

would 'affect  the results', without  stat ing how. 

 

I n (c)  ( i)  there were very few errors in the temperature values, but  in (c)  

( ii)  several answers stated only 'exotherm ic'  without  the necessary 

accompanying statem ent  of how the temperature change indicated this;  a 

disappoint ing number contained cont radict ions such as 'the temperature 

increases, so heat  is being absorbed and therefore it  is endotherm ic', while 

some contained correct  links ( 'endotherm ic if the temperature decreases 

and exotherm ic if it  increases')  without  stat ing what  happened in this 

part icular react ion.  

 

Although some answers in part  (d)  scored full marks, it  was disappoint ing to 

read very many that  contained only mathemat ical descript ions ( such as 'at  

first  the temperature change is direct ly proport ional to the volume')  with no 

reference to the chemist ry. The expectat ion was a reference to the 

temperature increasing as more acid was being neut ralised, then some 

reference to the react ion being complete, or all the acid being neut ralised, 

or the cooling effect  of the excess alkali.  

 

Qu est ion  6  

 

I n part  (a) , the gas was almost  always ident if ied as carbon monoxide, and 

in most  cases a correct  reason was given for its poisonous nature.  The 

expectat ion of the specificat ion is some correct  reference to a decrease in 

the oxygen-carrying capacit y of the blood.  Explanat ions using knowledge 

from biology are very common, and acceptable if correct ;  however, answers 

such as 'stops the haemoglobin in the blood from circulat ing' and 'replaces 

the haemoglobin in the blood' are not  correct .  There were few errors in part  

(b) . 

 

 

 

 

 

 

 

 

 

 



Qu est ion  7  

 

This quest ion was about  brom ine and its compounds.  

 

I n part  (a) , most  candidates correct ly gave the state of brom ine at  room 

temperature, but  the colour of iodine was often given as brown (acceptable 

for a solut ion, but  not  for a solid)  or purple ( this is the vapour) , of blue-

black (confusion with the starch- iodine complex) .  The dot -and-cross 

diagram for the unfam iliar compound PBr3 was often correct , with the 

commonest  error being the om ission of the lone pairs of elect rons on the 

brom ines (although the one on phosphorus was often included) .   

 

The equat ion in (c)  was often correct , although some candidates wrote an 

incorrect  formula such as P(Br2) 3 or P4S3 ( the lat ter appeared in the 

previous quest ion) , while a small number did not  at tempt  to balance an 

otherwise correct  equat ion. 

 

Qu est ion  8  

 

This quest ion was about  different  aspects of nickel metal.  

 

I n (a)  ( i) , the commonest  errors were imprecise statements such as ' loss of 

oxygen' or ' it  loses oxygen';  as the quest ion was about  a specific react ion, a 

specific answer (such as 'nickel loses oxygen')  was required. Answers in 

terms of elect ron gain were accepted if they referred to nickel ions.     

 

Quest ions sim ilar to that  in (a)  ( ii)  have been asked on a number of 

occasions before, and candidates cont inue to have diff iculty in answering 

them. The reference to yield and the reversible arrow in the equat ion should 

have t r iggered an answer in terms of equilibr ium -  the expectat ion was 

recognit ion that  low temperature and high yield indicated an exotherm ic 

react ion and the equilibr ium posit ion being shifted to the r ight . Candidates 

need to appreciate that  answers in terms of react ions being favoured do not  

score marks;  in this example, answers in terms of forward react ion being 

faster are clear ly incorrect  at  low temperatures, and statements about  more 

product  being formed repeat  the 'high yield' stated in the quest ion. 

 

Answers to (b)  ( i)  were often disappoint ing, and it  was clear that  the word 

'part icles' in the quest ion was m isunderstood. There are some terms in 

chemist ry that  have different  meanings, depending on context ;  in an atom, 

the protons, neut rons and elect rons are somet imes referred to as sub-

atom ic part icles, but  here the reference to the bulk propert ies of melt ing 

point  and conduct iv ity should have indicated that  it  was the part icles in the 

metal that  should be considered. I n the diagrams that  scored some marks, 

an occasional unexpected feature was to show the elect rons around the 

ions, but  not  in between them, in what  looked like a protect ive coat ing. 

Many diagrams labelled the circles as nickel atoms rather than posit ive ions.  

 

Answers to (b)  ( ii)  were generally bet ter, although with some fam iliar errors 

seen in previous sessions (answers should state that  malleabilit y is due to 

layers of posit ive ions, not  elect rons, sliding over each other, and that  

elect r ical conduct iv ity is due to delocalised elect rons, not  j ust  charged 

 



part icles, f lowing through the metal) .  Some candidates showed their lack of 

understanding of metallic bonding by adding a reference to intermolecular 

forces. 

 

 



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

 

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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