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Gen er a l  Mar k in g  Gu id an ce  

 

 

 All candidates m ust  receive the sam e t reatm ent .  Exam iners m ust  

m ark the first  candidate in exact ly the sam e way as they m ark the 

last .  

 Mark schem es should be applied posit ively. Candidates m ust  be 

rewarded for what  they have shown they can do rather than 

penalised for om issions.  

 Exam iners should m ark according to the m ark schem e not  according 

to their  percept ion of where the grade boundaries m ay lie.  

 There is no ceiling on achievem ent . All m arks on the m ark schem e 

should be used appropriately.  

 All the m arks on the m ark schem e are designed to be awarded. 

Exam iners should always award full m arks if deserved, i.e. if the 

answer m atches the m ark schem e.  Exam iners should also be 

prepared to award zero m arks if the candidate’s response is not  

worthy of credit  according to the m ark schem e. 

 Where som e judgem ent  is required, m ark schem es will provide the 

pr inciples by which m arks will be awarded and exem plificat ion m ay 

be lim ited. 

 When exam iners are in doubt  regarding the applicat ion of the m ark 

schem e to a candidate’s response, the team  leader m ust  be 

consulted. 

 Crossed out  work should be m arked UNLESS the candidate has 

replaced it  with an alternat ive response. 

 

 

 

 



 

 

Qu est ion  

n u m b er  
An sw er   No t es Mar k s 

1 (a)  ( i)   A (Ag)    1 

        

  ( ii)   D (Zr)    1 

        

 (b)  ( i)   3   1 

        

  ( ii)   (The atom  has)  three elect rons in it s outer /  

valence shell 

‘energy level’ for  ‘shell’ 

ignore references to inner shells 

ignore ‘it  has a valency of 3’ 

1 

        

  ( iii)   3   1 

        

  ( iv)   (The atom  has)  elect rons in three shells /  three 

shells are occupied (with elect rons)  

‘energy levels’ for ‘shells’ 

accept  ‘it  has three shells’ 

1 

        

  (v)   alum inium  /  Al  1 

         

 (c)   

 

accept  any sym bol for elect rons, eg dots, 

the let ter ‘e’ 

1 

 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

2 (a)    C  (halogens)    1 

        

 (b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

( i)  

 

 

 

 

 

 

 

 

 

 

( ii)  

 

 

 

 

 

 

 

M1  atom s of the sam e elem ent   

 

 

 

M2  with different  m asses 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I so t op e Nu m b er  

o f  

p r o t on s 

Nu m b er  

o f  

n eu t r on s 

Nu m b er  

o f  

e lect r on s Brଷହ଻ଽ  35 44 35 Brଷହ଼ଵ  35 46 35 

accept  ‘atom s with the sam e atom ic 

num ber’ /  ‘atom s with the sam e num ber 

of protons’ 

 

 

accept  ‘different  m ass num bers’ /  

‘different  num bers of neut rons’ 

 

ignore references to elect rons unless 

incorrect  

1 

 

 

1  

 

 

 

 

 

 

 

 

3 



 

 

 

 

M1   first  colum n correct  

M2   second colum n correct  

M3  third colum n correct  

 (c)   ethane – no change ( in colour)  

 

 

ethene – (orange to)  colourless /  decolourises 

accept  ‘(stays)  orange’ 

ignore ‘no react ion’ / ’nothing happens’ 

 

ignore ‘discolours’ 

ignore start ing colour of brom ine 

1 

 

1 

  



 

 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

3 (a)    nit rogen /  N2  accept  N 1 

        

 (b)   oxygen AND water   accept  steam   1 

 

 

        

 (c)   incom plete com bust ion (of the octane /  fuel)  accept  ‘(burns in a)  lim ited supply /  

shortage of oxygen/ air ’ 

reject  ‘no oxygen’ 

 

1 

 (d)  ( i)  

 

 

( ii)  

N2  +   2O2  → 2 NO2  

 

 

( I t  produces )  acid rain  

OR 

( it  causes)  breathing problem s /  asthm a 

accept  halves and m ult iples 

accept  as two correct  equat ions via NO 

 

accept  ‘photochem ical sm og’ 

ignore refs to greenhouse gas /  global 

warm ing /  clim ate change 

1 

 

 

1 

    ignore refs to pollut ion 

 

 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

4 (a)   water accept  H2O 

accept  water vapour 

 

1 

     if both nam e and form ula given m ark nam e only  

 (b)   carbon dioxide  accept  CO2 

 

1 

     if both nam e and form ula given m ark nam e only  

 (c)   M1   ( the copper /  it )  reacts with oxygen /  

oxidises 

 

 

M2   to form  copper( I I )  oxide (which is 

black)  

accept  ‘com bines with/ joins with/ burns in oxygen’ 

ignore ‘air ’ 

 

accept  ‘copper oxide’ 

reject  ‘copper( I )  oxide’ 

 

2 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

5 (a)     

 

  

 

 

3 

        

   M1  & M2  all points correct ly plot ted to 

nearest  gr idline 

 

 

M3  suitable curve of best  fit ,  from  the 

origin 

deduct  one m ark for each incorrect ly plot ted point   

do not  penalise m issing (0, 0)  

if points are not  visible, but  graph goes through 

that  point ,  then do not  penalise 

 

        

  



 

 

  Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

 (b)  ( i)  25 (cm 3)   accept  anom alous point  based on graph 

drawn 

1 

        

        

  ( ii)  M1  the volum es (of gas)  are the sam e 

 

 

M2  therefore the react ion has finished /  

all of the solid/ MgCO3 has reacted /  the 

solid/ MgCO3 has been used up  

accept  ‘no m ore gas is being 

produced/ collected (after 35 cm 3) ’ 

 

reject  ‘all of the reactants have reacted’ 

reject  ‘all of the acid has reacted’  

ignore refs to MgCO3 dissolving 

accept  refs to MgCO3 being lim it ing reagent  

2 

     

 

   

  ( iii)  value correct ly read to nearest  gr idline 

from  candidate’s graph  

  1 

        

        

  ( iv)  value correct ly read to nearest  gr idline 

from  candidate’s graph  

  1 

         

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

6 (a) ( i)   2HgO  →  2Hg  +   O2 accept  halves and m ult iples 1 

        

  ( ii)  redox  accept  ‘( therm al)  decom posit ion’ 

ignore ‘oxidat ion’  

allow ‘reduct ion’ 

1 

        

 (b) ( i)  ( tap /  dropping /  separat ing)  funnel reject  ‘f ilter /  thist le funnel’ 1 

        

  ( ii)  ( the gas /  it )  contains air  ( from  the 

conical flask)  

accept  ‘contains im purit ies’ or ref to possible 

nam ed im purity eg nit rogen  

reject  ‘water vapour’ 

allow ‘contains less oxygen’ 

1 

        

 (c)  M1  perform  react ion with and without  

catalyst  

 

M2  keep rem aining variables (eg 

concent rat ion or volum e of hydrogen 

peroxide /  tem perature)  the sam e 

 

M3  m easure t im e ( to fill the gas jar with 

oxygen)  

 

M4  oxygen produced m ore quickly/ at  a 

faster rate/ in a shorter t im e ( in 

experim ent )  with catalyst  

 

OR 

 

M1   weigh a sam ple of m anganese( I V)  

oxide 

accept :  

 

M1  p erform  react ion with and without  catalyst  

 

M2  oxygen produced m ore quickly/ at  a faster 

rate/ in a shorter t im e ( in exper im ent )  with catalyst  

 

M3   weigh a sam ple of m anganese( I V)  oxide 

(before put t ing it  into the conical flask)  

 

M4   the m ass at  the end of the react ion should be 

the sam e as at  the start  

4 



 

 

      (before put t ing it  into the conical 

flask)  

 

M2   filter ( to rem ove the solid)  

 

M3   dry the solid (and re-weigh it )  

 

M4   the m ass should be the sam e as 

before  

 (d) ( i)  

 

 

 

( ii)  

SO2  +   H2O  →  H2SO3  

 

 

 

M1   (Universal I ndicator turns)  

orange/ yellow 

 

M2   ( the solut ion/ it )  is acidic /  contains 

hydrogen 

       ions /  contains H+  ions 

accept  SO2  +   H2O  +  ½ O2  → H2SO4  

allow products shown as correct  ions 

 

 

accept  ‘red’ 

 

allow ‘contains sulfurous /  sulfur ic acid’ 

1 

 

 

 

2 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

7 (a)   M1   (Curve)  A 

 

M2   faster react ion (at  higher 

tem perature)  

 

 

M3   therefore curve is steeper /  curve 

levels off sooner 

  

 

M2  and M3  dep on correct  or m issing M1  

accept  ‘react ion takes less t im e’ 

3 

        

 (b)   M1   (Curve)  C 

 

M2   only half the m ass/ am ount  of zinc 

used 

 

M3   therefore only half the volum e /  20 

cm 3 of  

      hydrogen produced 

  

 

M2  and M3  dep on correct  or m issing M1  

 

accept  ‘less  zinc used, so less hydrogen 

produced’ for 1  m ark, if M2  and M3  not  scored 

3 

         

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

8 (a)   (because)  a precipitate was form ed/ a react ion 

took place each t im e Y was used 

 

OR 

 

no precipitate was form ed/ no react ion took place 

when X and Z were added together 

accept  ‘it  reacts with X and Z ( to form  a 

precipitate) ’ 

 

 

 

 

 

 

allow use of correct  nam es for X, Y and  Z 

1 

        

 (b)   M1  X is ( sodium )  iodide and Z is ( sodium )  

chlor ide 

 

M2  because X gives yellow precipitate or Z gives 

white precipitate 

 

OR 

 

M1  X is ( sodium )  iodide because it  form s a 

yellow precipitate 

 

M2  therefore Z is (sodium )  chlor ide  

 

OR 

 

M1  Z is (sodium )  chlor ide because it  form s a 

white precipitate 

 

M2  therefore X is (sodium )  iodide  

 

 2 

         



 

 

 (c)   M1  no change/ no react ion with (sodium )  

chlor ide  

 

M2  colour change ( to brown solut ion)  with 

(sodium )  iodide  

 

 

 

 

accept  ‘orange’ /  ‘orange-brown’ 

accept  ‘grey/ black precipitate’ 

reject  incorrect  colour change 

 

2 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

9 (a)   M1   coke 

 

M2   lim estone 

 

accept  answers in either order 

ignore ‘carbon’ /  ‘charcoal’ 

 

ignore ‘calcium  carbonate’ 

 

ignore form ulae 

2 

        

 (b)  ( i)  Fe2O3  +   3CO  →  2Fe  +   3CO2   

 

M1  all form ulae correct  

 

M2  balanced 

 

  

 

 

 

M2  dep on M1  

2 

        

  ( ii)  M1   iron /  Fe 

 

M2   ( it  has)  lost  oxygen 

 

  

 

M2  dep on M1 or near m iss eg Fe2O3 

accept  ‘iron ( I I I )  ions /  Fe3+  has gained elect rons’ 

accept  ‘oxidat ion num ber of iron decreases /  

oxidat ion num ber of iron changes from  + 3 to 0’ 

2 

         

 (c)  ( i)  

 

 

( ii)  

C  +   O2  →  CO2 

 

 

C  (neut ralisat ion)  

 

 

 

 

1 

 

 

1 

  



 

 

 

 

 

 

 

 

 

 

 

 

(d)  

 

 

 

 

 

 

 

 

 

 

(e)  

( i)  

 

 

 

 

 

 

( ii)  

 

 

 

( i)  

 

 

( ii)  

M1  oxygen 

 

M2  water  

 

 

 

 

prevents oxygen/ water from  com ing 

into contact  with the iron 

 

 

galvanising 

 

 

M1   zinc is m ore react ive than iron /  

loses  

      elect rons m ore readily 

 

M2   (and therefore)  corrodes in 

preference ( to  

       the iron)  

accept  ‘air ’ 

 

accept  ‘m oisture’ /  ‘water vapour’ 

ignore ‘steam ’ 

accept  answers in either order 

 

 

accept  refs to act ing as a barr ier 

 

 

 

ignore ‘sacrificial protect ion’ 

 

 

ignore ‘sacrificial protect ion’ 

 

 

accept  ‘reacts (with oxygen/ water)  in preference ( to 

the iron) ’ 

accept  refs to zinc convert ing iron( I I )  ions to iron 

(atom s)  

reject  ‘zinc rusts’ for M2  

 

2 

 

 

 

 

 

 

1 

 

 

 

1 

 

 

2 

 ( f)   

( i)  

 

 

 

 

( ii)  

(alum inium / it )  is too react ive /  m ore 

react ive than carbon /  above carbon in 

the react ivity ser ies 

 

 

energy costs are too great  /  elect r icity 

is expensive  

 

accept  ‘carbon is less react ive than alum inium ’ 

accept  ‘the tem perature required is too high’ 

ignore refs to carbon m onoxide 

 

 

allow ‘it  is cheaper to use the blast  furnace’ 

ignore refs to iron being below carbon in the 

react ivity series 

1 

 

 

 

 

1 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

10 (a)   ( the m olecule)  contains a (carbon to 

carbon)  double bond 

accept  ‘m ult iple bond’ 

ignore refs to single bonds 

1 

        

 (b)  ( i)  C8H18  and  C2H4   I gnore nam es of com pounds 1 

        

  ( ii)  M1   600-700º C 

 

M2   silica /  alum ina (catalyst )  

  

 

accept  ‘alum inium  oxide /  silicon dioxide /  

alum inosilicate /  zeolite’ 

accept  correct  form ulae 

2 

         

 (c)  ( i)  

 

 

 

 

 

( ii)  

M1   ( they have)  the sam e m olecular 

form ula 

 

 

M2   (but  have)  different  st ructural 

form ulae /   

       displayed form ulae /  st ructures 

 

 

 
 

 

 

 

allow ‘both have sam e num ber of carbon and 

hydrogen (atom s as each other) ’ 

 

accept  ‘the atom s are arranged different ly’ 

 

 

 

accept  

 
ignore bond angles 

accept  fully displayed form ula 

2 

 

 

 

 

 

1 

  



 

 

10 (d)  ( i)  

 

poly(propene)  /  polypropene accept  ‘polypropylene’ 

 

 

1 

  ( ii)  

 

 

 

 

 

 

 

 

 

 
 

M1  correct  st ructure  

M2  extension bonds  

 

ignore brackets and ‘n’ 

 

 

 

 

 

 

M2  dep on M1  except  award M2  if > 1 repeat  unit  

given  

 

 

2 

 

 

 

 

 

 

 

 

 

 (e)   

 
 

penalise incorrect  use of upper /  lower case 

let ters and subscr ipts 

penalise bonds to incorrect  atom s  

1 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

11 (a)   M1   chrom ate ( ions)  are negat ive  

 

M2   so they are at t racted/ m ove towards 

posit ive elect rode/ elect rode B  

 

accept  ‘anions’  

 

accept  ‘anode’ 

2 

        

 (b)  ( i)   2       2      (1)        (1)  accept  halves and m ult iples 1 

        

  ( ii)   B (HCl(aq) )    1 

        

 (c)  ( i)  

 

 

( ii)  

aq      aq      aq      s 

 

 

M1   f ilter (off the precipitate)  

 

M2   wash (with dist illed/ deionised/ pure 

water)  

 

M3   dry in a warm  oven /  leave to dry /  

dry with filter paper 

 

Do not  accept  words eg aqueous 

 

 

allow ‘decant ’ 

 

reject  refs to crystallisat ion for M2  and M3  

 

allow ‘heat  it ’ 

1 

 

 

3 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

12 (a)  ( i)  M1  0.53 ÷  106    2 

    

M2  0.005(0)  (m ol)  

  

correct  answer scores (2)  

 

        

  ( ii)  M1   n(CO2)  =  0.005 m ol /  answer to 

(a) ( i)  

 

M2   vol(CO2)  =  (110 ÷  0.005)  =  22 000 

(cm 3)   

 

       OR 110 ÷  M1  correct ly evaluated 

  

 

correct  answer scores (2)  

2 

        

 (b)   any two from :  

 

M1   the bung was not  replaced quickly 

after the acid was added (so som e 

carbon dioxide/ gas escaped)  

 

M2   ( som e)  carbon dioxide/ gas dissolved 

in the water ( in the t rough or in the 

acid)  

 

M3   sodium  carbonate is not  pure 

 

  

 

allow ‘the bung was not  on t ight ly/ there was a 

leak around the bung (so som e carbon 

dioxide/ gas escaped) ’  

 

 

allow ‘reacted with the water’ 

 

 

 

2 

        

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

13 (a)   potassium  /  sodium  /  m agnesium  /  zinc accept  K /  Na /  Mg /  Zn 

if both nam e and sym bol given, m ark nam e only 

1 

        

 (b)   M1   bubbles of gas produced 

rapidly/ quickly  

 

 

 

M2   solid disappears quickly 

 

accept  any indicat ion that  the rate of evolut ion of 

bubbles and the disappearance of the solid is in 

between that  of m agnesium  and zinc 

2 

 (c)  

 

( i)  

 

 

( ii)  

potassium  hydroxide 

 

 

MgO 

 

accept  KOH 

if both nam e and form ula given, m ark nam e only 

 

1 

 

1 

 (d)  ( i)  

 

carbon/ C and it  displaces/ replaces 

zinc/ Zn 

 

reject  ‘displaces zinc oxide /  displaces oxygen’ 

accept  ‘it  gains oxygen ( from  the zinc oxide)  /  it  

reduces zinc (oxide) ’ 

1 

   

( ii)  

 

 

 

 

 

 

 

M1   carbon /  C 

 

M2   it  rem oves oxygen from  the zinc 

(oxide)  /   

      causes zinc ions to gain elect rons /  

gains  

      oxygen /  is oxidised 

 

 

 

M2  dep on M1  

reject  ‘displaces oxygen’ 

 

 

2 

 

 

 

 

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

14 (a)   M1   (goes darker because)  m ore NO2 is 

form ed 

 

M2   as equilibr ium / react ion shifts to left   

 

M3   because there are m ore 

m oles/ m olecules (of gas)  on the left  

hand side  

 

 

allow ‘m oves backwards/ in reverse direct ion’ 

 

accept  ‘fewer m oles/ m olecules on the r ight  hand 

side’ 

 

ignore references to Le Chatelier 's pr inciple  

3 

        

 (b)  ( i)  M1   the equilibr ium / react ion has shifted 

to the r ight  /  m ore N2O4 has been 

form ed 

 

M2   a decrease in tem perature shifts the 

equilibr ium  in the exotherm ic direct ion 

 

  

 

 

accept  ‘therefore the ( forward)  react ion is 

exotherm ic’ for M2  if M1  has been awarded 

2 

        

  ( ii)  ( yes:  because)  bond m aking is 

exotherm ic/ releases ( therm al/ heat )  

energy 

  1 

 

        

 

  



 

 

Qu est ion  

n u m b er  
An sw er   No t es  Mar k s 

15 (a)   3Mg  +   N2  →  Mg3N2  

 

M1   form ula for m agnesium  nit r ide correct  

M2   rest  of equat ion correct  

  

 

 

M2  dep on M1  

2 

        

 

 

 

 

(b)  

 

 

 

 

 

 

 

 

 

 

 

( i)  

 

M1  (dam p)  red litm us (paper)   

 

M2  turns blue  

 

 

OR 

 

M1   m ix with hydrogen chlor ide/ HCl 

 

 

M2   white solid/ sm oke form s 

reject  ‘blue litm us’ for both M1  and M2  

 

accept  any suitable indicator with correct  

colour change, eg phenolphthalein turns 

red/ pink 

 

 

 

reject  ‘hydrochlor ic acid’ /  ‘HCl(aq) ’ but  

accept  ‘fum es from  conc. hydrochlor ic 

acid’ 

 

ignore ‘fum es’ 

2 

 

 

 

 

  



 

 

 (b)  ( ii)  M1   Mr of lithium  nit r ide =  35 

 

M2   (1.40 ÷  35 = )  0.04(0)  (m ol)  

 

 

 

correct  answer scores (2)  

 

 

2 

  ( iii)  M2  from  (b) ( ii)  x 3 /  0.04(0)  x 3 =  0.12 (m ol)  

 

 1 

 

 

  ( iv)  Usin g  an sw er  t o  b ( i i i )  

 

M1   answer to (b) ( iii)  ÷  2 /  0.12 ÷  2 =  0.06(0)  

(m ol)  

 

M2   answer to M1  ÷  0.500 /  0.06(0)  ÷  0.500  

 

M3   0.12 dm 3 /  120 cm 3 

 

Usin g  an sw er  t o  b ( i i )  

 

M1   answer to (b) ( ii)  ÷  2 /  0.04(0)  ÷  2 =  

0.02(0)  (m ol)  

 

M2   answer to M1  ÷  0.500 /  0.02(0)  ÷  0.500  

 

M3   0.04 dm 3 /  40 cm 3 

 3 
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