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General Marking Guidance 

  

  

• All candidates must receive the same treatment.  Examiners must mark the first candidate in exactly the same way as they mark 

the last. 

• Mark schemes should be applied positively. Candidates must be rewarded for what they have shown they can do rather than 

penalised for omissions. 

• Examiners should mark according to the mark scheme not according to their perception of where the grade boundaries may lie. 

• There is no ceiling on achievement. All marks on the mark scheme should be used appropriately. 

• All the marks on the mark scheme are designed to be awarded. Examiners should always award full marks if deserved, i.e. if the 

answer matches the mark scheme.  Examiners should also be prepared to award zero marks if the candidate’s response is not 

worthy of credit according to the mark scheme. 

• Where some judgement is required, mark schemes will provide the principles by which marks will be awarded and 

exemplification may be limited. 

•  When examiners are in doubt regarding the application of the mark scheme to a candidate’s response, the team leader must be 

consulted. 

•  Crossed out work should be marked UNLESS the candidate has replaced it with an alternative response. 

 

 

 

 

 

 

 

 

 

 



 
 

Mark schemes have been developed so that the rubrics of each mark scheme reflects the characteristics of the skills within the AO being targeted and the 

requirements of the command word. So for example the command word ‘Explain’ requires an identification of a point and then reasoning/justification of the 

point.  

 

Explain questions can be asked across all AOs. The distinction comes whether the identification is via a judgment made to reach a conclusion, or, making a 

point through application of knowledge to reason/justify the point made through application of understanding. It is the combination and linkage of the 

marking points that is needed to gain full marks. 

 

When marking questions with a ‘describe’ or ‘explain’ command word, the detailed marking guidance below should be consulted to ensure consistency of 

marking. 

 

Assessment Objective Command Word 

Strand Element Describe Explain 

 AO1* An answer that combines the marking points to provide a 

logical description 

An explanation that links identification of a point with 

reasoning/justification(s) as required 

 AO2 An answer that combines the marking points to provide a 

logical description, showing application of knowledge and 

understanding 

An explanation that links identification of a point (by 

applying knowledge) with reasoning/justification (application 

of understanding) 

 AO3 1a and 1b An answer that combines points of interpretation/evaluation 

to provide a logical description 

  

 AO3 2a and 2b   An explanation that combines identification via a judgment 

to reach a conclusion via justification/reasoning 

 AO3 3a  An answer that combines the marking points to provide a 

logical description of the plan/method/experiment 

  

 AO3 3b   An explanation that combines identifying an improvement 

of the experimental procedure with a linked 

justification/reasoning 



 
 

 

*there will be situations where an AO1 question will include elements of recall of knowledge directly from the specification (up to a maximum of 15%). These 

will be identified by an asterisk in the mark scheme. 

 

 

 

 

 

 



 
 

  

 

Question 

number 

Answer Additional guidance Mark 

1(a) 

 

Any t wo f rom (in modern model) 

 

• at oms are formed of  sub-at omic part icles (1)  

• at oms have a nucleus (1) 

• at oms cont ain prot ons (1) 

• at oms cont ain neut rons (1) 

• at oms cont ain (shel ls of ) electrons (1) 

• at oms of  same element  can have dif ferent  numbers 

of  neut rons /  isot opes exist  (1) 

 

 

 

al low (for Dal t on’ s model) at oms are indivisible 

 

ignore st at ement s t hat  are simply t he negat ive of  t hose 

in t he quest ion 

 

rej ect  each comparison wit h ‘ plum pudding model ’  

(2) 

AO1 

 

Question 

number 

Answer Additional guidance Mark 

1(b) 

 

molecular formula:   C2H4 (1)              

empirical  formula:    CH2 (1) 

al low H4C2 

al low H2C 

 

al low use of  small  let t er /  superscript s /  non-subscript s 

 

(2) 

AO2 

 

Question 

number 

Answer Additional guidance Mark 

1(c)(i) 

 

Cl 2(g) + H2O(l) ⇌ HCl(aq) + HClO(aq) (3) 

 

 

 

 

al l  t hree formulae (only) on correct  sides of  equat ion 

wit h no incorrect  balancing (2) 

t wo formulae correct  regardless of  any ot her error (1) 

al l  t hree st at e symbols (1) 

Do not  al low incorrect  symbols or non subscript s eg CL2 

 

(3) 

AO2 

 



 
 

 

Question 

number 

Answer Additional guidance Mark 

1(c)(ii) 

 

H+  

 

i f  any ot her ions included 0 marks  

 

(1) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

1(c)(iii) 

 

neut ral isat ion  

 

al low exot hermic  

rej ect  endot hermic 

 

(1) 

AO1 

 

 

(Total for question 1 = 9 marks) 



 
 

 

Question 

number 

Answer Mark 

2(a) 

 

C   t he impurit ies are harmless     C is t he only correct  answer.  

 

A,  B and D are incorrect  as t he propert ies are not  relevant  

 

(1) 

AO2 

 

  

Question 

number 

Answer Mark 

2(b)(i) 

 

C   t he impurit ies in t he wast e wat er set t le t o t he bot t om of  t heir cont ainer   C is t he only correct  answer.  

 

A,  B and D are incorrect  because no sediment  is formed 

(1) 

AO1 

 

 

 

Question 

number 

Answer Additional guidance Mark 

2(b)(iii) 

 

t o ki l l  {bact eria /  microorganisms} 

 

ignore t o cleanse,  purify,  clean,  make safe 

al low t o remove bact eria /  germs 

 

(1) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

2(b)(ii) 

 

t o remove {insoluble subst ances /  sol ids} 

 

al low named sol id subst ances eg sand 

ignore mat erials removed by init ial  screening eg t wigs,  

debris et c 

ignore t o produce clean/ pure wat er 

rej ect  remove bact eria 

 

(1) 

AO1 

 



 
 

 

Question 

number 

Answer Additional guidance Mark 

2(c) 

 

An answer including 
 

• best  amount  of  A is 150 (mg) (1) 

• 150 mg A removes more t han 100 (mg) B (1) 

• so it  is bet t er t o use sal t  A t han sal t  B (1) 
 

OR 

• because (at  peak act ivi t y) B removes a higher 

percent age per gram t han A (1)  

• so less sal t  would be needed /  more ef f icient  (1) 

• so it  is bet t er t o use sal t  B t han salt  A (1) 
 

OR 

• 150 mg of  A removes 48% impurit ies 

• 100 mg of  B removes 44% impurit ies 

• so salt  A is bet t er (t han sal t  B) as more impurit ies 

are removed (1) 
 

OR 

• 100 mg of  A removes 40% impurit ies 

• 100 mg of  B removes 44% impurit ies 

• so salt  B is bet t er (t han sal t  A) as more impurit ies 

are removed for same mass of  sal t  (1) 

 

 

  

ignore incorrect  unit s of  mass 

 

 

 

 

 

 

 

 

 

 

 

 

 

al low so salt  B is more ef fect ive in smal ler quant i t ies 

(3) 

AO3 

 

 



 
 

 

Question 

number 

Answer Additional guidance Mark 

2(d) 

 

Al3+  +  PO4
3-  →   AlPO4   (2) 

 

Al3+    (1) 

AlPO4  (1)  

 

al low any neut ral  aluminium phosphat e formula based 

on t heir aluminium ion.  

 

al low Al3+PO4
3-  

 

(2) 

AO2 

 

 

(Total for question 2 = 9 marks) 



 
 

 

Question 

number 

Answer Mark 

3(a) 

 

D     pot assium and bromine         D is t he only correct  answer.  

 

A is incorrect  since neit her hydrogen nor oxygen are product s of  t his elect rolysis.   

B is incorrect  because only bromine is a product  and hydrogen is not  a product  of  t his elect rolysis.   

C is incorrect  since only pot assium is a product  and oxygen is not  a product  of  t his elect rolysis.   

 

(1) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

3(b) 

 

An explanat ion l inking 

 

• zinc chloride soluble and zinc carbonat e insoluble (1) 

• so ions f ree t o move only in zinc chloride solut ion /  

comparison wit h zinc carbonat e (1) 

 

 

 

 

 

 

(2) 

AO1 

 

 

Question 

number 

Answer Mark 

3(c)(i) 

 

hydrogen /  H2 (1) 

AO3 

 

 



 
 

 

Question 

number 

Answer Additional guidance Mark 

3(c)(ii) 

 

An explanat ion l inking 

 

• hydrogen ions at t ract ed t o cat hode/ negat ively 

charged elect rode (1) 

• (t wo) hydrogen ions {gain (t wo) elect rons / are 

reduced /  form hydrogen molecules} /  correct  hal f  

equat ion (2H+  + 2e(-) → H2) (1) 

 

 

 

al low posit ively charged ions at t ract ed t o cat hode 

ignore references t o sodium ions  

(2) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

3(d)(i) 

 

Diagram t o show 

 

• elect rodes in solut ion (1) 

• wires and power supply connect ed t o give a 

complet e circuit  (1) 

 

 

max 1 mark i f  no labell ing 

Ignore any charges on t he diagram 

(2) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

3(d)(ii) 

 
• anode:  smal ler because copper at oms form ions (and 

go int o solut ion) /  oxidat ion of  Cu at oms (1) 

• cat hode:  larger because copper at oms are formed 

(f rom ions in t he solut ion) /  reduct ion of  Cu2+ (1) 

• solut ion:  t he same number of  ions ent er and leave 

solut ion (1)  

 

 

 

 

(3) 

AO1 

 

 

(Total for question 3 = 11 marks) 



 
 

 

Question 

number 

Answer Additional guidance Mark 

4(a)(i) 

 

t he acid is in excess 

 

al low exact  quant i t y of  acid used t o react  wit h t he 

carbonat e 

(1) 

AO3 

 

 

Question 

number 

Answer Mark 

4(a)(ii) 

 

D   1/ 10 000  is t he only correct  answer.  

 

A,  B and C are fact ual ly incorrect  

(1) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

4(b) 

 

A descript ion t o include  

 

• heat  solut ion (t o evaporat e wat er and concent rat e t he 

salt  solut ion) (1) 

• leave t o cool  (1) 

 

 

evaporat ing al l  wat er loses MP1 

 

 

 

al low 

leave {in warm place/ on window sil l } (for wat er t o 

evaporat e slowly) (1) 

for several  days (1) 

(2) 

AO1 

 

 

Question 

number 

Answer Mark 

4(c) 

 

B t urns blue is t he only correct  answer.  

 

A,  C and D are incorrect  because t he posit ion of  equil ibrium wil l  shif t  t o t he lef t -hand side 

 

(1) 

AO2 

 

 



 
 

 

Question 

number 

Answer Additional guidance Mark 

4(d) 

 

 

Mr  H2O = 18.0 (1) 

 

t hen 

moles of  H2O = 4.5 /  18.0  (= 0.25)  (1) 

moles CuSO4.5H2O = 1/ 5  x 0.25  (= 0.05)  (1) 

mass CuSO4.5H2O = 0.05 x 249.5 (= 12.475 g) (1) 

 

OR    

5 H2O  :   1 CuSO4.5H2O (1) 

5 x 18    :     249.5     (1) 

mass  CuSO4.5H2O   = 249.5 /  90 x 4.5 (= 12.475 g)   (1) 

 

12.475 /  12.48 (g) wit h or wit hout  working scores 4 

 

Al low TE t hroughout  

 

 

 

Answer must  be t o 2 or more sig f igs 

(4) 

AO2 

 

 

(Total for question 4 = 9 marks) 

 



 
 

 

Question 

number 

Answer Additional guidance Mark 

5(a) 

 

A descript ion t o include 

 

• place separat e pieces of  each met al  int o solut ions of  

each of  salt  (in spot t ing t ray/ cont ainer) (1) 

• observe changes in appearance/ colour of  

{met al / solut ion} (1) 

• t he more react ive met al  shows t he great er number of  

react ions (1) 

 

 

 

t wo react ions of  dif ferent  met als in dif ferent  met al  

sul fat e solut ions plus conclusion about  react ivi t y (2) 

 

 

 

 

Al low 1 mark for one correct ly described react ion 

bet ween a met al  and a dif ferent  met al  sul fat e solut ion 

 

(3) 

AO2 

 

 

Question 

number 

Answer Additional guidance Mark 

5(b) 

 

An explanat ion l inking any t wo f rom  

 

• aluminium is more react ive t han carbon (so 

elect rolysis required) (1) 

• carbon cannot  remove t he oxygen /  t here is no 

react ion bet ween carbon and aluminium oxide /  

carbon cannot  displace aluminium (1) 

• elect rolysis can be used t o reduce aluminium ions 

(1) 

 

 

 

 

 

 

 

al low elect rolysis is a more powerful  met hod of  

reduct ion (1) 

 

(2) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

5(c) 

 

(simple) dist i l lat ion  al low f ract ional  dist i l lat ion (1) 

AO2 

 



 
 

 

 

 

 

(Total for question 5 = 11 marks) 

Question 

number 

Answer Additional guidance Mark 

5(d)(i) Mr  TiCl 4 = 48.0 + (4 x 35.5) (1) (= 190) 

 

moles of  TiCl 4 = 45 000/ 190 = 236.8 (1) 

 

ecf  

 

al low t wo or more sig f igs  

(2) 

AO2 

 

Question 

number 

Answer Additional guidance Mark 

5(d)(ii) (minimum) moles of  Mg needed = 236.8 x 2 = 473.6 (1) 

 

500 moles of  Mg added > minimum 473.6 moles required 

 

al low ecf  f rom 7d(i) for moles of  TiCl 4 (1) 

AO2 

 

    

Question 

number 

Answer Additional guidance Mark 

5(e) A descript ion t o include 

 

eit her 

• add di lut e hydrochloric acid (t o sol id mixt ure sample t o 

react  wit h t he magnesium t o form magnesium chloride 

solut ion) (1) 

• f i l t er t he mixt ure (t o remove t i t anium) /  f i l t er of f  t he 

t i t anium (1) 

or 

• f i l t er t he mixt ure (t o remove t i t anium) /  f i l t er of f  t he 

t i t anium (1) 

• wash t he t i t anium (1) 

 

 

 

 

 

 

 

 

 

 

(2) 

AO3 

 



 
 

 

Question 

number 

Answer Mark 

6(a) 

 

number of  prot ons    =  52 (1) 

number of  neut rons  = 125 - number of  prot ons (1) (= 73)  

 (2) 

AO2 

 

 

Question 

number 

Answer Additional guidance Mark 

6(b)(i) 

 

(isot opes of  same element ) have t he same number of  

prot ons  

al low same number of  elect rons 

rej ect  same number of  neut rons 

 

 (1) 

AO1 

 

 

Question 

number 

Answer Additional guidance Mark 

6(b)(ii) 

 

t ot al  mass of  100 at oms = 

(28 x 92) + (29 x 5) + (30 x 3)  (1)  (= 2811) 

 

relat ive at omic mass =  2811  (= 28.11)  (1)   

                                    100  

correct  f inal  answer wit hout  working (2) 

 

f inal  answer must  cont ain at  least  one decimal place 

 

  

 (2) 

AO2 

 

 



 
 

 

Question 

number 

Indicative content Mark 

*6(c) 

 

 

Answers wil l  be credit ed according t o candidat e's deployment  of  knowledge and underst anding of  t he mat erial in 

relat ion t o t he quali t ies and skil ls out l ined in t he generic mark scheme. 

The indicat ive cont ent  below is not  prescript ive and candidat es are not  required t o include al l  t he mat erial  t hat  is 

indicat ed as relevant .  

Addit ional  cont ent  included in t he response must  be scient i f ic and relevant .  

 

Subst ance A 

• giant  ionic st ruct ure 

• (high melt ing point ) st rong elect rost at ic at t ract ions bet ween ions 

•  due t o a lot  of  energy required t o overcome st rong forces 

• (elect rical  conduct ivi t y) in sol id ions st rongly at t ract ed in lat t ice 

ions cannot  move,  so poor conduct or when sol id 

• when molt en ions f ree t o move,  so good conduct or when molt en 

 

Subst ance B 

• met al l ic st ruct ure  

• (high melt ing point ) st rong at t ract ion bet ween met al  ions and delocal ised elect rons 

• due t o a lot  of  energy required t o overcome st rong forces bet ween part icles in sol id 

• (elect rical  conduct ivi t y) in sol id delocal ised elect rons  

• f ree t o move t hroughout  met al l ic lat t ice,  so good conduct or when sol id 

• delocal ised elect rons and ions f ree t o move when molt en,  so good conduct or when molt en 

 

Subst ance C 

• covalent  simple molecular  

• (low melt ing point ) weak int ermolecular forces/  at t ract ions bet ween molecules 

• l i t t le energy needed t o separat e molecules,  so low melt ing point   

• (elect rical  conduct ivi t y) in sol id and when molt en no delocal ised elect rons or ions t o carry charge,  so poor 

conduct or 

 

 (6) 

AO1 /  

AO3 

 

 



 
 

Level Mark  Addit ional Guidance General addit ional guidance –  the decision w ithin levels 

Eg -  At  each level, as well as content , the scient ific coherency of 

what  is stated backed up by detail will help place the answer at  the 

top, or the bot tom , of that  level.  

 0 No rewardable m aterial.   

Level 1 1–2 Addit ional guidance 

I dent ifies correct  st ructure types OR explains a 

property of one substance 

 

Possible candidate responses 

• A – giant  ionic, B – m etallic, C – sim ple m olecular 

• High m p ( for A or B)  due to st rong bonds (between atom s /  

ions)  

• Low m p for C due to weak interm olecular forces 

• A conducts when m olten – ions can m ove 

• B conducts when solid /  m olten – elect rons can m ove 

• C does not  conduct  – no free ions or elect rons can’t  m ove 
 

Level 2 3–4 Addit ional guidance 

I dent ifies correct  st ructure type for one substance 

AND explains at  least  one property of that  substance 

 

OR explains at  least  two propert ies 

 

Possible candidate responses 

• A – giant  ionic AND high m p due to st rong bonds between ions 

AND poor conductor when solid – ions not  free to m ove;  good 

conductor when m olten – ions free to m ove 

• B – m etallic AND high m p due to st rong bonds between { atom s 

/  m etal ions and delocalised elect rons}  AND good conductor 

when solid and m olten – elect rons free to m ove 

• C – sim ple m olecular AND low m p due to weak interm olecular 

forces AND poor conductor when solid and m olten – no ions and 

elect rons not  free to m ove 
 

Level 3 5–6 Addit ional guidance 

I dent ifies correct  st ructure types and explains 

propert ies for least  two substances 

Possible candidate responses 

• A – giant  ionic AND high m p due to st rong bonds between ions 

AND poor conductor when solid – ions not  free to m ove;  good 

conductor when m olten – ions free to m ove 

AND /  OR 

• B – m etallic AND high m p due to st rong bonds between { atom s 

/  m etal ions and delocalised elect rons}  AND good conductor 

when solid and m olten – elect rons free to m ove 

AND /  OR 

• C – sim ple m olecular AND low m p due to weak interm olecular 

forces AND poor conductor when solid and m olten – no ions and 

elect rons not  free to m ove 
 

 



 
 

Level Mark Descript or 

 

 0  No awardable cont ent  

Level  1 1-2 • Demonst rat es element s of  chemical  underst anding,  some of  which is inaccurat e.  Underst anding of  scient i f ic 

ideas lacks det ail .   (AO1)  

• Deconst ruct s scient i f ic informat ion but  underst anding and connect ions are f lawed.  An unbalanced or 

incomplet e argument  t hat  provides l imit ed synt hesis of  underst anding.  (AO3) 

Level  2 3-4 • Demonst rat es chemical  underst anding,  which is most ly relevant  but  may include some inaccuracies.  

Underst anding of  scient i f ic ideas is not  ful ly det ai led and/ or developed.  (AO1) 

• Deconst ruct s scient i f ic informat ion and provides some logical  connect ions bet ween scient i f ic concept s.  An 

imbalanced argument  t hat  synt hesises most ly relevant  underst anding,  but  not  ent irely coherent ly (AO3) 

Level  3 5-6 • Demonst rat es accurat e and relevant  chemical  underst anding t hroughout .  Underst anding of  t he scient i f ic ideas 

is det ai led and ful ly developed.   (AO1) 

• Deconst ruct s scient i f ic informat ion and provide logical  connect ions bet ween scient i f ic concept s t hroughout .  A 

balanced,  wel l-developed argument  t hat  synt hesises relevant  underst anding coherent ly.  (AO3) 

 

(Total for question 6 = 11 marks) 
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