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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 same way as they m ark the last . 

            Mark schemes 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 

scheme 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 scheme should be used appropriately.  

            All the m arks on the m ark scheme are designed to be 

awarded. Exam iners should always award full marks if deserved, 

i.e. if the answer m atches the m ark schem e.  Exam iners should 

also be prepared to award zero marks if the candidate’s 

response is not  worthy of credit  according to the m ark schem e.  

             Where som e judgement  is required, m ark schemes will 

provide the principles 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 scheme 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.  

   



 

Quest ion 

Number 

Acceptable Answers  Reject  Mark 

1 ( a) ( i )  

 

 Am monia /  NH3                 

  

Amm onium /  NH4
+

   1 

 

Quest ion 

Number 

Acceptable Answers  Reject  Mark 

1 ( a) ( i i )  

 
Brom ide /  Br

_ 

 

I f nam e and form ula are given b o t h  

m ust  be correct  

 

Brom ine, Br2,  Br 

I odide,  I
_
,  

Chlor ide, Cl
_
 

1 

 

Quest ion 

Number 

Acceptable Answers  Reject  Mark 

1 ( a) ( i i i )  

 

Precipitate does n o t  dissolve /  no 

change /  rem ains 

 

ALLOW 

Precipitate insoluble/  

Precipitate is  part ially soluble / sparingly 

soluble 

 

TE from  (a) ( ii)  for chlor ide dissolves /  

iodide does n o t  dissolve 
 

“Resolved”  for 

“dissolved”  

 

Precipitate 

becom es paler/  

colour does not  

change 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

1 ( a) ( iv )  NH4Br /  NH4
+ Br -  

 

ALLOW correct  form ula even if charge 

m issing on ion in ( ii)  

 

TE on incorrect  halide anion or halide ion 

with incorrect  negat ive charge if form ula 

otherwise correct  

No TE on a form ula with a m etal cat ion 

I gnore name even if incorrect  

 

NH3Br 1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

1 ( b ) ( i )  C= C bonds absent  /  alkene absent  

 

I GNORE  

“ it  is an alkane” /  contains C-C/  I t  is 

saturated/  is a saturated hydrocarbon 

 

Just  “double bonds 

absent ”  

 

1 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

1 ( b ) ( i i )  (Fum es are )HCl/  hydrogen chlor ide 

ALLOW 

Hydrochlor ic acid                             ( 1 )  

 

(Form ula)  ( - )  OH / O-H 

ALLOW  

C-OH                                              ( 1 )  

 

 

 

 

 

OH- / alcohol/   

( - )  CH2OH                

COOH 

CnH2n+ 1OH 

 

2 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

1 ( b ) ( i i i )  Fizzing/  bubbles/  effervescence (of 

colour less gas) /   

(sodium /  it )  dissolves/  (sodium /  it )  

disappears/   

w h i t e  solid form s 

 

ALLOW 

W h i t e  precipitate form s 

Gas  evolved which pops with a lighted 

splint /  which ignites 

 

I GNORE 

Gets warmer/  Heat  is evolved/  

tem perature r ises/  vigorous react ion 

Vapour form s 

Sodium  sinks/ floats 

 

References to 

coloured gas or 

coloured fum es 

 

w h i t e  solid 

disappears /  

dissolves 

 

Just  “ solut ion is 

colourless”  

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

1 ( b ) ( i v )  ( I dent ity)   

Methanol /  CH3OH  

OR  

Displayed/ skeletal form ula                 ( 1 )   

                            

(Just ificat ion)   

(only)  alcohol with Mr =  32 /   m ethanol 

has Mr =  32 /  

CH3OH =  32/  

r ight  hand peak has m ass 32/  

r ight  hand peak has Mr  of methanol 

 

NOTE 

Allow m ark for any m ent ion of 32 in 

conjunct ion with m ethanol. 

 

OR 

Other use of m ass spec data:   

 

Peak at  m / e 15 is for  CH3(+ )  an d  32-

15= OH(+ )        

 OR                          

32 – (m ass of)  OH =  CH3( + )   

OR 

Peak at  31 is for  CH3O(+ ) /  CH2OH(+ )        

 

I GNORE 

Negat ive or m issing charges on peaks        

                                                       ( 1 )   

                                                

Second mark depends on ident ificat ion of 

methanol.               

 

Correct  name with 

wrong form ula or 

vice versa. 

 

 

 

 

 

Highest   peak has 

Mr  of methanol 

 

 

Just  

“Peak at  m / e 15 is 

for CH3( + )  “     

 

 

Peak at  29 is for  

COH  /  CHO            

                             

2 

 

To t a l  f o r  Qu est ion  1  =  1 0  m ar k s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( a)  (Bubble into)  lim e water /  calcium  

hydroxide (solut ion)  /  Ca(OH) 2( (aq))           

an d  

Goes cloudy /  white precipitate form s /  

turns m ilky  /  turns chalky  

 

I GNORE ext inguishes a lighted splint  

 

 

 

Goes m uddy 

Turns m isty          

 

 

 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( b )  Flask stoppered with connect ion to 

apparatus in which gas can be collected. 

 

ALLOW 

Either bung in neck or side arm  sealed 

    

IGNORE 

Small gaps between bung and m outh of 

flask     

Heater under flask                           ( 1 )   

 

                 

Syringe 

OR inverted buret te/  inverted m easuring 

cylinder in t rough of water                       

 

ALLOW 

Tubes without  graduat ion m arks shown 

if labelled as buret te, syr inge or 

measuring cylinder 

                                                     ( 1 )  

 

 

Large gaps in 

connect ion to flask 

/  unstoppered flask 

 

Delivery tube 

through wall of 

t rough 

 

 

 

 

 

Buret te or 

measuring cylinder 

without  water 

 

 

 

(Test )  tube without  

graduat ion marks 

 

2 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( c)  (Mol gas =  41/ 24000 =  )   

1.7083 x 10 -3 /  0.0017083 (m ol)  

I gnore sf except  1sf 

I gnore lack of units 

 

 

 

 

 

I ncorrect  unit s 

1 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( d )  Correct  answer of 8 7 .8  without  working 

scores 2 

 

 

Mol XCO3 =   1.7083 x 10 -3                 ( 1 )  

Mass of 1 m ol =  (0.15/ 1.7083 x 10 -3)         

                     =  87.8  

(Use of 1.7 gives m ass 88.2                      

use of  1.71 gives 87.7)  

I gnore sf except  1 sf                         ( 1 )   

 

TE from  2c 

 

I gnore lack of units 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I ncorrect  units but  

do not  penalise if 

already penalised 

in (c) .  

2 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( e)  Relat ive atom ic m ass X =  (  87.8-  

(12+ 48) )  =  27.8 

 

X =  Mg 

ALLOW 

Mg2+  

 

No m ark for  ident ificat ion of Mg w i t h ou t  

relat ive atom ic mass or some working. 

 

ALLOW 

Calculat ion of atom ic m ass shown in (d)   

TE from  2d 

Elem ent  with no 

just ificat ion. 

 

 

I dent ificat ion as Sr 

because 2(d)  gives 

88 

 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( f )  (Som e) carbon dioxide dissolved in the 

dilute hydrochlor ic acid /  water 

 

ALLOW 

CO2 reacts with water  

 

 

I gnore references to standard condit ions 

and faulty apparatus 

 

 

 

 

CO2 reacts with 

hydrochloric acid.  

 

I m pure carbonate 

I m pure acid 

I ncomplete react ion 

Side react ions 

 

 

1 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( g )  No colour/  no change ( to flame)  

 

ALLOW 

Colourless flame 

 

TE from  incorrect  Group 2 m etal in 2(e) :  

Ca (br ick)  red/  yellow- red 

Sr cr im son/  (dark)  red 

Ba green 

White/  br ight  light  

Answers about  Mg 

m etal 

No flam e 

More than one 

colour given 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

2 ( h )  Some sulfates are insoluble/  

BaSO4 is insoluble/  Sulfates 

become less soluble going down 

group  

 

ALLOW 

A precipitate of the su l f a t e  

would form                   

 

I GNORE 

All group I I  sulfates are insoluble   

( 1 )   

 

 

 

React ion with acid will be 

incom plete                           ( 1 )   

 

Mark independent ly.                     

                                                  

Carbonates becom e less 

soluble going down group  

 

Elem ent  is insoluble in 

sulfur ic acid. 

 

Gases other than carbon 

dioxide form  e.g SO2. 

 

Just  “ i t  would form  a 

precipitate”  

2 

 

To t a l  f o r  Qu est ion  2  =  1 1  m ar k s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( a)  (250 cm 3)  Volum et r ic flask /  graduated 

flask                            

 

Flat  bot tom  flask 

Tit rat ion flask 

Measuring flask 

Measuring cylinder 

Conical flask 

Pipet te 

Buret te 

Beaker 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( b ) ( i )  (From)  colourless                              ( 1 )  

 

( to)  pink                                          ( 1 )    

 

ALLOW  

( to)  red 

( to)  Com binat ion of pink and red/  

perm anent  pink 

 

From  pink to colourless scores           ( 1 )    

 

 

 

to purple 

 

 

Blue to red l o ses 

b o t h  m ar k s  

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( b ) ( i i )  As an indicat ion of when to add drop by 

drop  

 

 

 

 

OR 

Add slowly when approaching rough 

value 

OR 

Add a significant  volum e / a stated 

volum e in region 18-23.0 cm 3 of 

alkali/ a volume approaching range 

finder volume (quickly)  an d  then slow 

down 

 

ALLOW 

I t  is an indicat ion of when to slow down  

 

I GNORE 

To prevent  overshoot ing 

Don’t  use in calculat ing mean t it re 

 

 

The answer should show how the rough 

t it rat ion value is used when carrying 

out  the accurate t it rat ion 

 

Just  “ to get  an 

est im ate”  

I t  gives an idea of 

where the end-point  is  

Use as a cont rol 

 

Add slowly when 

reaches rough value 

 

 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( b ) ( i i i )  (2 x 0.050 x 100 )    

         23.30 

 

=  (± )0.42918/  0.4292/ 0.429 /  0.43/        

0.4 (% )  

 

 

 

 

 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( b ) ( i v )  23.3(0)  (cm 3)  

 

 1 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( b ) ( v )  Mol NaOH =  (23.3 x 0.1 x 10 -3 )   

              =  2.33 x 10 -3                        ( 1 )  

    

Mol H2A =   (23.3 x 0.1 x 10 -3)  

                            2 

 

= 1.165 x 10 -3 /  1.17 x 10 -3                       ( 1 )  

 

I gnore sf except  1 sf 
     

                                     

TE on 3b( iv)  

    

Correct  answer with no working scores 2    

     

 2 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( b ) ( v i )  m ol acid in 250 cm 3 =  1.165 x 10 -2    

/ 0.01165                                           ( 1 )  

Mr  =  1.05/ 1.165 x 10 -2  

=  90.129/  90.1 /  90  

 I gnore sf                                          ( 1 )  

  

Give both m arks for final answer if som e 

working is shown, even if f irst  m arking 

point  is not  shown separately. 

TE from  3b(v)  

Final answer of 9 0 1  because m ol acid in 

25 cm 3  is used  sco r es  ( 1 )  

  Using 1.17 x 10 -3  gives   Mr   =  89.7 

  Using 1.2 x 10 -2   gives   Mr =   87.5 

  Using 1.15 x 10 -2  gives   Mr =  91.3  

 

 

 

90 with no 

working (  just  

deduced from  

(c) ( i) )  

2 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( c) ( i )  Potassium /  sodium dichromate( (VI ) ) /   

K2Cr2O7 /  Na2Cr2O7 

 

 

  

an d  sulfur ic acid/  H2SO4                               ( 1 )   

 

I GNORE 

 concent rat ion of acid 

alcoholic potassium /  sodium  

dichrom ate( (VI ) )  

   

(Heat  under)  reflux                           ( 1 )    

 

Mark independent ly. 

 

Potassium  

m anganate(VI I ) /  

potassium  

perm anganate   

 

hydrochlor ic acid 

nit r ic acid 

 

 

 

 

 

Just  “heat ”  

2 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( c) ( i i )  Orange to (dark)green /  blue /  brown 

 

TE if one of the reagents in c( i)  is 

potassium  dichrom ate and the other is 

not  coloured. 

 

TE on use of potassium  m anganate(VI I )  

and sulfur ic acid:  

Purple to colourless 

 

No TE on other incorrect  reagents 

 

 1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

3 ( c) ( i i i )   

 
 

Allow undisplayed O-H as above  or O-H 

bonds shown. 

 

I gnore or ientat ion/  bond angles 

 

 1 

 

To t a l  f o r  Qu est ion  3  =  1 4  m ar k s 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( a)  Brom ine /  Br2                                   ( 1 )  

 

Redox/  oxidat ion                              ( 1 )  

 

OR 

sulfur  dioxide /  SO2                                         ( 1 )     

                                                                             

Redox/  reduct ion                              ( 1 )  

 

ALLOW 

Redox but  no product  given scores  1 

m ark 

Butanal/  butanoic acid  and redox /  

oxidat ion scores 1 m ark 

 

HBr and redox 

scores 0. 

 

 

 

 

 

 

 

 

Oxidat ion/  

reduct ion  if no 

product  given 

2 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( b ) ( i )  To ensure condenser is full of water /  to 

prevent  an air lock form ing/  to stop air 

bubbles form ing /  to stop hot  spots 

form ing 

 

 

ALLOW 

To ensure that  all of the condenser 

surface is covered with cold water/  

So that  (hot )  vapour is next  to the 

coolest  water first          /  

So the lower region (of the condenser)  is 

colder /  

Makes cooling m ore efficient                

  

To prevent  back 

flow of water 

 

Just  “So that  

nothing escapes”  

 

 

Just  explanat ion 

that  condensat ion 

occurs 

 

Makes cooling 

faster 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( b ) ( i i )  There would be escap e  of  

flam m able liquid /  corrosive spray /  

corrosive acid (spray)  / poisonous gas/  

toxic gas/  harm ful gas  

 

I GNORE 

Prevents boiling over 

Very exotherm ic 

 

 

Any n am ed  toxic gas is only allowed if it  

would condense. 

Nam ed substance 

e.g. Br2 /  sulfur ic 

acid without  

reference to hazard 

Eg brom ine could 

escape 

 

 

Escape of HBr / SO2 

which are toxic 

(because they do 

not  condense)  

 

Risk of explosion 

Just  “escape of 

product ”  

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( c) ( i )  ( teat )  pipet te/  syr inge ( to rem ove upper 

aqueous layer)  

 

ALLOW decant  /  descript ion of decant ing 

 

 

To rem ove lower 

aqueous layer 

 

Add drying agent  

Add dehydrat ing 

agent   

Just  “Use 

separat ing funnel”  

Use a siphon 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( c) ( i i )  Separat ing funnel /  tap funnel           ( 1 )    

                                                          

Run off lower layer                           ( 1 )  

ALLOW 

  pipet te off upper layer 

 

 

 

Run off lower 

aq u eou s  layer 

BUT do not  

penalise if m ark in 

(c) ( i)  lost  for 

wrong layers. 

 

Answers showing 

candidate is 

unaware that  lower 

layer is the product  

 

2 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( d )  To remove /  neut ralize (excess)  acid 

OR 

to neut ralize unreacted acid 

OR to remove /  neut ralize HCl 

 

ALLOW 

To neut ralise the solut ion 

To rem ove all the HCl 

To wash out  unreacted acid 

 

I GNORE 

To rem ove im purit ies 

 

To el im in at e  HCl 

 

Just   “ to react  with 

acid”  

 

To rem ove/  

neut ralise H2SO4 

(and HCl)  

 

To rem ove HBr 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( e)  St ep  8  

Dry/  rem ove water from  the 

brom obutane                                   ( 1 )  

 

 

 

With (anhydrous)  calcium  chlor ide /  

(anhydrous)  m agnesium  sulfate /  sodium  

sulfate/  silica gel   

 

ALLOW CaCl2 /  MgSO4 /   Na2SO4    

 

I f nam e and formula are given both must  

be correct                                         ( 1 )  

 

St ep  9  

(Filter /  decant  and then)  redist il /  dist il     

                                                       ( 1 )   

 

I f only one step is given accept  the 

answer in St ep  8  or St ep  9  

 

ALLOW 

Descript ion of drying carried out  af t er  

redist illat ion  m ax (2)  

 

 

Dry in an oven/  

evaporate to half 

volum e scores 0 

for this step. 

 

Copper sulfate 

Concent rated 

sulphuric acid 

Calcium  hydroxide 

Metal carbonates 

Calcium  sulfate 

 

 

 

recondense 

 

3 

 

 

 

 

 

 

 

 

 

 



 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( f ) ( i )  (7.5 x 0.81)   =  6.075 /  6.08 (g)  

I gnore sf except  1sf 

 

6.07 

Wrong units 

1 

 

Quest ion 

Number 

Acceptable Answers Reject  Mark 

4 ( f ) ( i i )  Look  at  f in a l  an sw er . 

6 7 %  sco r es 3  m ar k s;  an sw er s w i t h  

3 sf  r ou n d in g  t o  6 7  sco r e 2  m ar k s.  

I f this is incorrect  follow this scheme:  

 

METHOD 1  

 

Mol butan-1-ol =  (6.075/ 74)   

                      =  0.0820945               ( 1 )  

 m axim um  m ass 1-brom obutane =  

(0.0820945 x 137)  =  11.246959 g       

                                                        ( 1 )  

%  yield =  ( (7.5/ 11.24659)x100  

            =  66.85)   

= 67%  to 2 sf                                     ( 1 )  

OR METHOD 2  

7.5/ 137 =  0.0547445 m ol (brom obutane)    

                                                        ( 1 )   

6.075/ 74 =  0.0820945 m ol butan-1-ol    

                                                        ( 1 )  

%  yield =  

( (0.05474455)x100/ 0.0820945)   

            =  66.85)   

= 67%  to 2 sf                                     ( 1 )  

Also TE from  one step of the calculat ion to 

the next  and TE on 4f( i)  unless yield >  

100% . 

Use of 6.08 gives 0.082161 m ol, 

11.256216 g brom obutane, final answer 

67%  

 

11.3g bromobutane gives 66% . 

  

Percentages 

calculated from  

volum es with no 

conversion to m ol 

or m ass. 

 

6.075/ 7.5 x 100 

= 81%  scores 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

67.0 (This is 3sf)  

3 

To t a l  f o r  Qu est ion  4  =  1 5  m ar k s 
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