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I NTERNATI ONAL GCSE CHEMI STRY 4 CH0  4 SC0  / 1 C –  JANUARY 2 0 1 2  

To t a l  1 0  m ar k s  

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

1 a  M1  beaker  Accept  phonet ic spellings 1 

   M2 water  1 

   M3 glass rod  1 

   M4 funnel  1 

   M5 conical flask  1 

   M6 water  1 

       

 b i M1  ( filter)  paper  Accept  phonet ic spellings 

I gnore alternat ives to filter, such as kitchen /  chrom atography -  

the essent ial word is paper 

1 

       

  ii M1 sand  Accept  phonet ic spellings 1 

       

 c  M1 cross in box 4  1 

   M2 cross in box 5  1 

       



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

2 a i M1  (hydrated)  iron( I I I )  oxide /  Fe2O3   Allow (hydrated)  iron oxide and 

Fe2O3.xH2O 

1 

       

  ii M1 oxygen /  O2 Allow air  

Do not  accept  O   

1 

   M2 water /  H2O Accept  poorly writ ten form ulae such 

as H2O and O2  

Accept  phonet ic spellings 

Answers can be in either order 

Reject  salt  /  acid -  eg salt  water does 

not  score 

 

1 

 b  M1 cross in box 4 (oxidat ion)   1 

       

 c i M1 Zinc /  Zn Accept  phonet ic spellings 

 

1 

  ii M1 cross in box 2 (Bucket )   1 

       

 d  M1 oiling /  greasing /  paint ing /  covering with plast ic /  

coat ing with t in or nam ed m etal (alum inium   or 

below)  in react ivity series /  at taching m agnesium  

or zinc blocks ( to ships)  

Any two for 1 each 

I gnore sacrificial protect ion and 

galvanising and alloying 

2 

   M2 

       

 

To t a l  8  m ar k s  



 

 

Qu est io

n  

n u m b e

r  

 

An sw er   No t es  Mar k s 

3 a  M1

  

NH4
+   Award 1 if wrong way around  1 

   M2 Cl– Penalise m issing charges both t im es 1 

       

 b i M1 (add)  sodium  hydroxide/ NaOH (solut ion)  

(and warm )  

Accept  any ident ified Group 1 or Group 2 

hydroxide 

I f no reagent  added, m ax 1 m ark for correct  

test  AND result  even if dipped into solut ion 

I f just  hydroxide or OH- ions, do not  award M1 

but  cont inue m arking 

I f any other incorrect  reagent  added, then 0/ 3  

1 

   M2 test  (gas /  am m onia)  with (dam p red)  

litm us (paper)  

OR 

test  with hydrogen chlor ide /  conc HCl 

Accept  use of universal indicator 

Accept  holding litm us above tube etc 

Reject  blue litm us for M2 and M3 

Do not  penalise am m onium  instead of 

am m onia in M2 

Do not  allow (dilute)  hydrochlor ic acid 

1 

     1 

   M3 ( litm us paper)  turns blue 

OR 

white sm oke/ solid/ powder 

Do not  award M3 if litm us dipped into solut ion 

(even if only im plied)  

 

       

  ii M1 (add)  silver nit rate/ AgNO3 ( solut ion)  I f m issing or incorrect  reagent , 0/ 3 1 

   M2 (dilute)  nit r ic acid Do not  accept  any other acid or just  acidified 

I f acid m issing or wrong, M3 can st ill be 

awarded 

1 

   M3 white precipitate /  solid /  suspension I f bleaching litm us paper m ent ioned, only M1 

can be awarded 

1 

       

 



 

 

Qu est io

n  

n u m b e

r  

 

An sw er   No t es  Mar k s 

3 c  M1 reversible /  goes both ways   I gnore equilibr ium  1 

       

 d i M1 am m onium  chlor ide /  NH4Cl  Do not  accept  am m onia chlor ide 

I f nam e and form ula given, both m ust  be 

correct  

1 

       

  ii M1 am m onia /  NH3 /  m olecules /  they /  it  

are /  m ove /  diffuse / t ravel faster /  

quicker  

I gnore descript ions such as lighter /  sm aller /  

denser 

 

Accept  phonet ic spellings including am onia /  

am m onium  

Do not  accept  hydrogen chlor ide /  hydrochlor ic 

acid /  HCl /  am m onium  chlor ide /  NH4Cl in 

place of am m onia 

Accept  all other words with sam e m eaning as 

faster -  eg speedier 

Do not  accept  react  faster or t ravel further 

 

Accept  reverse statem ents such as hydrogen 

chlor ide slower 

 

1 

       

 e  M1 Corrosive /  burns /  dam ages skin or eyes I gnore harm ful /  irr itant  /  toxic /  poisonous 1  

   M2 Wear eye protect ion eg goggles or m ask 

/  gloves /  place bung in the end of the 

tube /  use of fum e cupboard  

Allow tongs /  tweezers if reference to cot ton 

wool 

I gnore lab coats 

M1 and M2 are independent  

1  

To t a l  1 1  m ar k s  



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

4 a i M1

  

bubbles /  fizzing /  effervescence 

OR 

solid/ m agnesium  disappears/ dissolves 

OR 

flask gets warm  

Allow just  gas (given off)  

I gnore wrongly nam ed gas 

 

 

Allow tem perature increases but  not  heat  

produced 

1 

       

  ii M1 m agnesium  chlor ide /  MgCl2 Accept  phonet ic spellings 

Accept  poorly writ ten form ulae such as 

MGCl2 and MgCL2 

1 

       

 b i M1 2H2  +   O2  →  2H2O correct  form ulae =  1 

balancing =  1 

I gnore heat  anywhere 

I gnore state sym bols 

1 

   M2 1 

       

  ii M1 condensat ion Accept  phonet ic spellings 

 

1 

       

 c i M1 blue Do not  accept  any other colours even in 

com binat ion with blue, eg blue-green 

 

Accept  phonet ic spellings 

I gnore qualifiers such as pale /  dark /  light  

I gnore m ent ion of solut ion /  liquid /  solid 

1 

       

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

4 c ii M1 m easure boiling point  /  

m elt ing/ freezing point  

OR 

dist il /  boil /  freeze 

I gnore heat  and cool 1 

   M2 100 º C /  0 º C Value m ust  m atch property 

Accept  º  or C in place of º C 

Do not  award M2 if only value given 

I gnore evaporates 

M2 dependent  on M1 

1 

       

 

To t a l  8  m ar k s   



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

5 a i M1  S Accept  diagram :  

 

1 

  ii M1 T /  U Accept  diagram s:  

/  

1 

       

  iii M1 T /  U Accept  diagram s:  

/  

Do not  penalise if both T and U are given 

Do not  award the m ark if either or both of T or U is 

given and any other let ter is included 

 

1 

       



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

5 b  M1 (add)  brom ine (water)  I f brom ide, then 0/ 2 

Do not  allow brom ine in UV light , but  M2 can be 

awarded 

1 

   M2 decolourised /  goes 

colourless 

I gnore start ing colour of brom ine 

I gnore clear /  discolours 

Reject  bleached 

1 

       

 c  M1 displayed form ula of but -1-

ene, but -2-ene or 

m ethylpropene 

All atom s and bonds m ust  be shown 

Allow dienes 

1 

       

 d i M1 CnH2n+ 2 Accept  x and other let ters in place of n 

Accept  answers like CnH2n+ 2 

I gnore brackets 

1 

       

  ii M1 sam e/ sim ilar chem ical 

propert ies /  react ions /  

behaviour /  character ist ics 

I gnore specific exam ple such as react  with oxygen 

I gnore sim ilar ( type of)  react ivity 

 

 

 

 

 

2 

   M2 gradat ion / gradual change /  

t rend /  increase /  decrease 

of physical propert ies 

Accept  reference to specific property, eg boiling point  

Reject  sam e /  sim ilar physical propert ies 

   M3 (neighbouring m em bers)  

differ by CH2  

 

   M4 sam e funct ional group  

     Any two for 1 each 

Accept  two answers on one answer line 

 

       

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

5 e  M1 (com pounds /  m olecules 

with)  sam e m olecular 

form ula /  sam e num ber of 

each type of atom  

I gnore sam e chem ical form ula 

I gnore hydrocarbons 

I f atom s or elem ents instead of com pounds or 

m olecules, m ax 1 for Q 

1 

   M2 different  st ructures /  

st ructural form ulae /  atom s 

arranged different ly /  

different  displayed form ulae 

 1 

       

 

To t a l  1 1  m ar k s  



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

6 a i M1

  

H—O—H with both bonds represented by 2 

shared elect rons 

Accept  2 dots, 2 crosses or 1 of each 

Atom s do not  have to be labelled 

with H or O 

I f wrongly labelled, only M1 can be 

awarded 

1 

   M2 8 elect rons in outer shell of O 

AND 

2 elect rons in outer shell of both H 

I gnore inner shell of O 

Reject  if H has 2 shells 

M2 dependent  on M1 

1 

       

  ii M1 (st rong elect rostat ic)  at t ract ion between 

bonding/ shared pair  of elect rons 

Must  refer to pair or two elect rons 1 

   M2 and nuclei (of hydrogen and oxygen)  Accept  word nucleus instead of nuclei 

if clear reference to 2 atom s 

1 

     0/ 2 if any m ent ion of ions /  elect ron 

t ransfer 

M2 dependent  on m ent ion of both 

at t ract ion and elect rons in M1 

 

       

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

6 b i M1 idea of elect ron t ransfer /  loss and gain of 

elect rons 

 1 

   M2 direct ion of t ransfer, eg sodium  to oxygen /  

sodium  loses and oxygen gains 

 1 

   M3 correct  num ber of elect rons involved, eg (each)  

sodium  loses 1 and oxygen gains 2 

I gnore charges on ions 1 

     I gnore covalent  

0/ 3 if any m ent ion of elect ron 

sharing 

All m arks m ay be scored on 

diagram s or by reference to 

elect ronic configurat ions 

Max 2 if m olecules m ent ioned 

 

       

  ii M1 (sodium )  loses elect ron(s)  I gnore oxygen gains elect rons 1 

       

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

6 c  M

1 

at t ract ions between water m olecules are 

weak(er)  /  easily overcom e /  need lit t le energy 

to break 

Allow (nam ed)  interm olecular forces 

in place of at t ract ions 

1 

   M

2 

at t ract ions between (sodium  and oxide)  ions are 

st rong(er)  /  ionic bonds are st rong / need a lot  of 

energy to break 

Do not  award M2 if any m ent ion of 

interm olecular forces /  m etallic 

bonding 

1 

     Any im plicat ion of breaking covalent  

bonds =  0/ 2 

 

       

       



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

6 d i M1 s   

 

2 

   M2 l  

   M3 aq  

     All three correct  =  2 m arks 

Two correct  =  1 m ark 

One/ none correct  =  0 m arks 

Do not  award M1 for g or if not  

possible to be sure that  it  is s and 

not  g 

Do not  award m arks for 

abbreviat ions such as sol /  liq 

 

       

  ii M1 blue /  purple Allow indigo or violet  1 

   M2 OH– /  hydroxide M1 and M2 independent  1 

       

 

To t a l  1 4  m ar k s  



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

7 a i M

1

  

Chlor ine /  / Cl2 Allow  Cl   

Accept  phonet ic spellings 

Do not  penalise poorly writ ten 

form ulae such as CL /  cl /  cL 

 

1 

   M

2 

I odine /  I 2   Allow  I  

Accept  phonet ic spellings 

 

1 

       

  ii M

1 

Astat ine /  At 2 Allow  At  

Accept  phonet ic spellings 

Do not  penalise poorly writ ten 

form ulae such as AT /  at  /  aT 

1 

       

 b  M

1 

H2  +   Cl2  →  2HCl correct  form ulae =  1 

balancing =  1 

Max 1 for sym bol or form ula error, 

eg HcL, Cl2  

1 

   M

2 

1 

       

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

7 c i M1 red  1 

   M2 (hydrochlor ic)  acid /  hydrogen ions /  H+  

( form ed)  

I gnore acidic and references to pH 1 

       

  ii M1 blue Allow no colour change 

Do not  accept  changes ( from  red)  to 

blue 

1 

   M2 no react ion/ acid/ hydrogen ions/ H+  ( form ed)  Reject  any reference to alkaline 

I gnore not  acidic and references to 

pH 

I gnore reference to not  dissolving 

1 

       

 

To t a l  9  m ar k s  



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

8 a  M1  exotherm ic Accept  phonet ic spellings 

Do not  accept  endotherm ic or any 

spelling that  could be taken as 

endotherm ic or a hybrid such as 

exdotherm ic 

1 

       

 b i M1 volum e of solut ion Allow am ount  of solut ion 1 

   M2 concent rat ion (of solut ion)   1 

   M3 am ount  /  m ass of m etal Allow quant ity of m etal 1 

   M4 sam e surface area of m etal    Allow sam e size pieces /  sam e state 

of subdivision 

1 

   M5 sam e ( rate/ t im e of)  st irr ing   1 

   M6 sam e start ing/ init ial tem perature I gnore references to room  

tem perature 

1 

     Any two for 1 each  

       

  ii M1 18.7(0)   1 

   M2 26.8(0)   1 

   M3 8.1(0)  Conseq on M1 and M2 1 

       

  iii M1 Zn /  zinc Accept  phonet ic spellings 

 

1 

   M2 X   1 

       

       

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

8 c  M1 Zn  +   XSO4  →  ZnSO4  +   X I gnore state sym bols 1 

       

 d  M1 would react  with water 

OR 

form s insoluble calcium  sulfate/ product  

Allow too react ive/ very react ive/ too 

high in the react ivit y series 

Do not  allow m ore react ive than 

other m etals ( in experim ent )  

1 

       

 

To t a l  1 0  m ar k s  

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

9 a i M1

  

air  /  atm osphere  1 

   M2 water /  natural gas /  hydrocarbons Allow m ethane 1 

       

  ii M1 iron /  Fe I gnore iron oxide 

Accept  phonet ic spellings 

Do not  penalise other included 

num bers -  eg Fe( I I )  /  Fe( I I I )  /  Fe2+  /  

Fe3+  

1 

       

  iii M1 450 º C Accept  tem perature of 350º C to 550º C 

or tem peratures in K 

I f range given, both values m ust  be 

within acceptable range 

 

1 

   M2 200 atm (ospheres)  Accept  pressure of 150 atm  to 250 atm  

     or pressures in Pa   

     Unit  needed for m ark 

I f two condit ions given, both m ust  be 

correct  

 

  iv M1 cooled /  tem perature lowered  1 

   M2 am m onia liquefies /  condenses M1 and M2 are independent  

Do not  award M2 if im plicat ion that  

other gases condense 

1 

       

 

 

 

 

 

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

9 b  M1 n(N2)  =  (56 ×  106)  ÷  28   /    2 ×  106  No penalty for m issing or incorrect  

power of 10 

1 

   M2 n(NH3)  =  M1 ×  2 /  4 ×  106  Conseq on M1 1 

   M3 m (NH3)  =  M2 ×  17 /  68 t (onnes)  Conseq on M2 1 

     Correct  final answer with units scores 3 

Accept  answers in gram s and kilogram s 

34 t  scores 2 marks 

Final answer of 68 with m issing or 

incorrect  units scores 2 

 

    OR 

34 ×  56 

    28 

=  68 t (onnes)  

M1 for 28 and 34 (need not  be in this 

expression)  

M2 is for expression shown 

M3 is for answer with units 

 

       

       

 c ( i)  M1 increased  1 

   M2 shift  to left  Allow less am m onia /  products 

Allow m oves in reverse direct ion 

I gnore reference to favouring 

1 

  ( ii)  M1 shift  to r ight   Allow m ore am m onia /  products 

Allow m oves in forward direct ion 

I gnore reference to favouring 

1 

   M2 fewer m oles/ m olecules (of gas)  on the r ight   Allow m ore m oles/ m olecules on the left  

Do not  penalise incorrect  num bers, eg 

3 m oles on the left  and 2 m oles on the 

r ight  

I gnore references to rate 

M2 dependent  on M1 

1 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

9 d i M1 60  1 

       

  ii M1 set t ing out  correct  division of each %  by Ar  

OR 

2.5, 5 and 3.75 

Award 0 for whole quest ion if division 

by atom ic num bers /  wrong way up /  

m ult iplicat ion used 

I f m olecular m asses used for all three 

elem ents, no M1, but  can award M2 

and M3 

1 

   M2 division by sm allest  (gives 1 :  2 :  1.5)  No penalty for subsequent ly rounding 

1.5 to 2 if clear they have divided by 

sm allest  

1 

   M3 N2H4O3  Accept  elem ents in any order 

Allow NH4NO3  

1 

     I f %  O wrong or m issing, only M1 and 

M2 can score 

 

       

  iii M1 am m onium  nit rate Accept  phonet ic spellings 

Do not  accept  am m onia in place of 

am m onium  

Do not  accept  nit r ite or nit r ide in place 

of nit rate 

I gnore all form ulae 

 

1 

       

      

 

To t a l  1 8  m ar k s  



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

10 a i M1 layers /  sheets /  planes /  rows of (posit ive)  ions Allow atom s/  part icles in place of 

posit ive ions  

Reject  m olecules /  protons /  

elect rons 

1 

   M2 slide (over each other)  Allow slip /  flow /  m ove in place of 

slide 

Accept  explanat ion in term s of non-

direct ional bonding 

Do not  award M2 if protons /  

elect rons 

Do not  award M2 if no m ent ion of 

layers or equivalent  

1 

       

  ii M1 delocalised elect rons /  sea of elect rons I gnore free elect rons 1 

   M2 m ove /  flow   ( through st ructure)  /  m obile 

(when voltage/ potent ial difference applied)  

M2 needs m ent ion of elect rons 

Any m ent ion of ions m oving =  0/ 2 

1 

       

 

 

 

 

 

 

 

 

 

 



 

 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

10 b i M1 green precipitate Accept  solid /  suspension 

I gnore qualifiers such as pale /  light  /  

dark /  m uddy /  dir ty 

I gnore grey 

I gnore references to turning brown 

Reject  bubbles or equivalent  

Do not  penalise wrong ident ity of 

precipitate 

1 

   M2 brown precipitate Accept  solid /  suspension 

Accept  orange /  orange-brown /  red-

brown 

I gnore qualifiers such as pale /  light  /  

dark 

Reject  bubbles or equivalent  

Do not  penalise wrong ident ity of 

precipitate 

1 

     Award 1 for both colours correct  but  

precipitate m issing 

 

       

  ii M1 FeSO4  +   2NaOH  →  Fe(OH) 2  +   Na2SO4  Correct  form ulae =  1 1 

   M2 Balancing =  1 1 

      

 

To t a l  8  m ar k s  



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

11 a  M1 ( total)  volum e different / not  constant  /  not  50 /  

is 55 

Allow too m uch water /  sodium  

thiosulfate added /  reference to 

num bers eg should be 10 instead of 

15 or 35 instead of 40 

1 

       

 b  M1 All six points plot ted correct ly to nearest  

gr idline 

Deduct  1 m ark for each error 

I f plot t ing cannot  be seen judge 

accuracy from  the line. 

2 

   M2 

   M3 curve of best  fit  Do not  award m ark for joining dots 

or m ult iple lines or if all of the data 

points are com pletely m isplot ted 

1 

       

 c    M1 1000 ÷  26.6  1 

   M2 37.6  I gnore units 

M2 can be awarded for use of 

another student 's result  

Award 2 m arks for correct  final 

answer 

Award 1 m ark for 38 /  37.59 /  37.5 

1 

       

       

 

 

 

 

 



 

 

Qu est ion  

n u m b er  

 
An sw er   No t es  Mar k s 

11 d i M1 rate (direct ly)  proport ional to concent rat ion   

2    M2  

     Accept  concent rat ion (direct ly)  

proport ional to rate 

Accept  specific quant itat ive 

expression, eg rate doubles as 

concent rat ion doubles 

Allow 1 m ark for qualitat ive 

expression, rate increases as 

concent rat ion increases 

 

       

11 d ii M1 m ore part icles /  ions ( in a given volum e)   Reject  atom s /  m olecules 1 

   M2 collide (successfully)   1 

   M3 m ore frequent ly Reject  with m ore energy 

I gnore greater chance of collision 

Must  be reference to frequency or 

num ber of collisions per unit  t im e 

Allow " increased frequency of 

collisions"  for M2 and M3 

1 

       

 

To t a l  1 1  m ar k s  
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