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Damai Secondary School
Marking Scheme – 2020 Sec 4E Pure Chemistry Preliminary Exam

Paper 1:

1 D 11 B 21 C 31 D 
2 A 12 D 22 C 32 D 
3 C 13 A 23 A 33 B 
4 D 14 D 24 D 34 D 
5 B 15 B 25 D 35 C
6 A 16 D 26 C 36 C
7 A 17 C 27 B 37 A 
8 D 18 B 28 C 38 C 
9 B 19 B 29 B 39 D 
10 B 20 A 30 A 40 A 

Paper 2: Section A

A1 (a) limestone [1]

(b) ammonium sulfate  or barium sulfate [1]

(c) ammonia [1]

(d) limestone [1]

(e) lead(II) nitrate [1]

(f) hydrogen or coke [1]

[Total: 6]

A2 (a) melting point: 40 C
boiling point: 78 C

[1]
[1]

(b) Heat energy is being absorbed by the particles to break the i forces
of attraction between particles during melting and boiling.

[1]

(c) At 60 C, M is a liquid where its particles are closely packed in a
disorderly manner, sliding past one another.
From 78 – 80 C, M exists as a gas where its particles are far apart
and arranged in a disorderly manner. The particles are moving at
high speeds in all directions.

[1]

[1]

[Total: 5]

3
A 40

onium suluuuuululuuuuululuuluuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu fafafafafafaafaafafaafafaaaaaaaafaafaaaaaaaaafaaafafafafaafaaaaaafaattetttttttt  oroooooooooooooooooooooooooooooooooooooo babababababababababababababababababababababaririririririririririririiririririririumuuuuuuuuuuuuuuuu  suluuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu faffffafffaffafffafaffafffaffafffffafffaffaffafffaffffffffffff te

ammoooooooooooooooooooooooooooooooooooooooooooooooooonininiiiiiiiiiiiiiiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

(d) liiiiiiiiiiiiiiiiiiiiimemememememeeemeeeemeeemeeememmmmmmmmmmm stonoooooooooooooonoooooooooooooooooooooooooooooooo eeeeeeeeeeeeee

(e(e(e(e(e(e(e(e(e(e(e(e(e(e(e(e(e))))))))))))))))))))) leaddddddddddddddddddddd(I(I((((((((((((((((((( I)I)I)I)I)I)I)))I)I)I)))))I)I)I)))))))))))))))) nnininininninininninnnnninininnininninnininininninininnnnnnnnnnn trtttttttttttttttttttttttttt ateeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

(f) hydrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrroggogogogogogogogogogogogogogogogogogogogogogogogogogoogogogogooogogogooogooogogooggoogooogoogoooggogooggggoggoogggggggeneneneneneenenenenenenenenenenenenenenenenennneneneneeneenenenenenneenneneneneennnnnenenennneenneennneennennnneeneeenenenennen ororororororororororororororororrrorrororororooooooor cocccccccoooocooococcoccococococcccccocoke

melti



2 
 

A3 (a) carbon–12 and carbon–14 [1]

(b) fluorine–19 and iodine–131 [1]

(c) fluorine–19 and neon–20 [1]

(d) strontium–90 and magnesium–24 [1]

(e) fluorine–19 [1]

[Total: 5]

A4 (a) (i)

1 mark: correct number of shared electrons between C and S
1 mark: correct number of lone pair of electrons on each S

[2]

(ii) Carbon disulfide has a simple molecular structure while 
silicon disulfide has a giant molecular structure.
Less heat energy is required to overcome the weak 
intermolecular forces of attraction between CS2
molecules.
However, a lot of heat energy is required to overcome the 
strong covalent bonds between Si and C atoms in SiS2. 

[1]

[1]

[1]

(b) (i) magnesium   2, 8, 2
sulfur             2, 8, 6

Both electronic configurations must be correct to be awarded.

[1]

(ii)

  

1 mark: correct number of electrons transferred from Mg to S
and total number of electrons on both ions

1 mark: correct ratio of Mg2+ : S2 and charges on both ions

[2]
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A4 (iii)
 

1 mark for 2 correct answers. No ½ mark.

[2] 

[Total: 10]

A5 (a) During crystallisation, copper(II) sulfate formed contained water of 
crystallisation which was lost during evaporation to dryness.

[1]

(b) (i) Both calcium sulfate and silver chloride are insoluble salts.
Only a very small amount of the salts dissolve, resulting in 
a very small amount of them being recovered from the 
solution.

Or
Both calcium sulfate and silver chloride are insoluble salts.
When they are formed, they coat the solid carbonate which 
prevented further reaction of the carbonates with the acid. 

[1]
[1]

[1]
[1]

(ii) aqueous silver nitrate and hydrochloric acid
or
aqueous silver nitrate and sodium chloride (or any other 
soluble chorides)

[1]

(c) (i) ZnCO3(s)  +  2HNO3(aq)  Zn(NO3)2(aq)  + CO2(g)  +  
H2O(l)

1 mark: balanced equation
1 mark: correct state symbols

[2]

(ii) Number of moles of nitric acid (limiting reactant) reacted 
=  0.1 0.5

     =  0.05 mol

Number of moles of zinc nitrate formed  = 0.05  2 
                                                                     = 0.025 mol
 Mr of Zn(NO3)2 =  189

Theoretical yield of zinc nitrate  =  0.025 189
                                                        = 4.725 g

experimental yield of zinc nitrate  = 4.725 (92 / 100)
                                                              =  4.35 g

[1]

[1]

[1]
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prpppppprprpprppppppppppprppppppppppppppppppppppppppppppppp eveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee enteeeeeeeeeeeeeeeeeeeeeeeeedddddddddddddddddddddddddddddddddddddddd fufuuuuuuufufuufuuuuuuuuuuuufuuuufuufufuffuuuufufuuufuufufuffffufffuuuuuuuuufuurtrtrtrtrtrtrtrrrtrtrrrtrtrrtrtrtrtrtrtrtrrrrtrtrtrtrtrrtrtttrtttttttttrtrtrtrrrrr heheeheheheeeheeeeheeeheeheeeheeeheeeeheheheheheeeeeeeeeheheeheeeeeeeeeheeeeeeeeeeeheeerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rerererereeeeerereeeerrreereeererrrrrrrrrrr acacacacacacacacacaccacccaccacacacacacccccacaccccaccacctititititititititititiiititittitttitittttititititiiitititttitiitttititittitt oooooooooonooonooooooonoooooooooooooooooooooooooooooooo  of thhhhhhhhe ee eeee eeeeee cacacacacacacacacacacacaaarbrbrbrbrbrbrbbbrbrbbbonat

(i(i(i(i((i(i(i(i(i(i(i(((i(i((((i(i((ii(i((iiii(iiiii(((((((( i)i)i)ii)i)i)i)ii)i)ii)i)ii)i)i)i)iii))i)ii))i)i)i)i)ii)))))))))))))) aqaqaqaqaqaqaqaqaqaqaqaqaqaqaqaqaqaqaqaqaqqqqqqqqqqqqqqqqqqueueueueueueueueuueueueueueueueueeueueeueueueeeueeueeeueueeeuuuuuuuuuu ouooo s ss sssssssssss sisisisisisisisisiisisisisisiiisisisisiiisisisiisisiisissssssssssissssssssisssssssiss lvlvlvlvllvlvlvlvlvlvlvlvvvlvlvvlvlvlvlllvlvlvlvvvlllvlvlvlvlvvlvvvlvvlvlvlvlvlvvveereeeererererererererererererererereerereeeereeeeeeeeeeee nnnnnnnnnnnnnnnnnnnnitratet  annnnnnnnnnnnddddddddddd hyhyhyhyhyhyhyhyhyhyhyhyhyhydrdrddddrdrdrdrddd ochlori
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[Total: 9]

A6 (a) (i) [2]

(ii) 3Zn(s) + 2Cr3+(aq)  3Zn2+(aq) + 2Cr(s) 

[1] Balanced equation
[1]   Correct state symbols

[2]

(iii) In order of increasing reactivity: 
            copper, iron, chromium, zinc

Chromium is more reactive than iron since it corrodes first 
in stainless steel.
Since zinc displaces chromium from its solution, chromium 
is less reactive than zinc. Hence, chromium is between iron 
and zinc.

 [Chromium is more reactive than copper since it displaces 
copper from its solution.] 

[1]

[1]

[1]

(b) (i) The volumes of CO2 produced has not reached a constant 
value yet / volume of CO2 produced is still increasing.

[1]

(ii) calcium carbonate, CaCO3 [1]

(iii) The more reactive the metal, the slower the rate of the 
thermal decomposition of its carbonate.

[1]

[Total: 10]
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Balancccccccccccccccccccccccccccccccccccccccccccccccccccccccedededededededededededededededededededededddddeddeddddedededdddddedddddddedddededddededeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeequququququqququqququqquqqqququqqqqquqquqququququququuqqqqqqquqqqqqqqqqqqqqqq attatttatatatattttattaaaaa ioioioioioioioioioioioioioioioioioioioioioionnnnnnnnnnnnnnnnnnn
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A7 (a) Electrons flow from zinc metal to silver metal. [1]

(b) Increasing order of reactivity: Cu, Zn, Mg
The larger the difference in reactivity between the metal 
electrodes, the larger the voltage of the cell.
In both cells, reduction occurs at the copper electrode. Extent 
of oxidation is higher at the magnesium electrode in cell 2 than 
at the zinc electrode in cell 1. 

[1]

[1]

(c)

1 mark for each correctly predicted voltage.
xxSource of (a): N2019/P2/A7

[2]

[Total: 5]

B8 (a) (i) Carbon dioxide is a greenhouse gas which traps heat / 
absorbs infrared radiation and hence can lead to an 
increase in Earth’s average temperature / warming of 
Earth. 

[1]

(ii) Trees and plants absorb carbon dioxide during 
photosynthesis to convert it into glucose and oxygen. 

): N2019/P2/A7

[1]

(iii) Distance travelled in a year  =  365 60
                                                  =  21 900 km

Mass of CO2 generated in a year =  (252 / 1000) 21 900
                                                          =  5519 kg (nearest kg)
                                                        

[1]

[1]

(b) (i) Projected amount of CO2 generated by households
     = 7.6 77.2
        100
     = 5.87 million tonnes

[1]

(ii) CH4 +  2O2 CO2 +  2H2O [1]

(c) (i) 2H2 +  O2 2H2O [1]

(ii) [2]

 

e of (a):):)::)::):):):):):):):)::):)))): NNNNNNNNNNNNNNNNN202020202020202020202002020200200202020191 /P

de is a ggrgrgrgrgrrrrgrrggrrrgrrrrrrrgggggggggg eeeeeeeeeeeeeeeeeeeee nhnhnhnhnhnhnhnhnhhhnhhnhhnhhhhhhhhhhhhhhhhhoooouououououoououououououououououououououooouououoououououooooououououoououoouuoooouuooouuoooouooouuoououuooouuuuuuuuuusesesesesesesesesesesesesesesesesesesessesesesesesesesesesee gggggggggggggggggggggggggggggggggggggggasasasasasasaaasasasasasasasasasssasasasasasasasasasasasasassaaasasasasasassssssssssssssss wwwwwwwwwwwwwwhichhhhhhhhhhhhhhh trtrtrtrtrtrtrtrtrtrtrtrrapapapapapapaapapapaapapapps heat / 
infrararararrarrrarrrrrrrrrrrrarraaaaaaaaaa edeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee  radddddddddddddddddiaiaiaiaaaaaaaaaaaaaaaaatititttttttttttttttttt ononnnnnnonoonnnoonnnonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn anananaananananananananananananananananananananananananannanananannannanaannannnananaaaanananannnaaannnannanananaaanananannaaaaaananananaaaaananannnanannannnanaaaaaaaaaaaaaaaaaaaaaaandddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd hhhhhhhhhehehhehehehehehehehehehehehehhhehehehehehhhehehehehehehehehehehehehehehehennnnnnnncncncncncncncncnnnncncncnnnncncncnnnnnnnnceeeeeeeeeeeee cacacacacacacacacacacacacacacannnnnn nnnnn n nn n leleleleleleeeleleeleadadadadadadaadadadadadadadadd to an 

ease iiiiiiiiiiiiiiiiiiiiiiiiiiiin nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn EaaEaaaEaEaEaEaaaaEaEaaEaEaaaEaEaaEEEEEEEEEEEEEEEEE rtrtrtrtrtrtrrtrrrrrrrrrrrrrr hhh’hhhhhhhhhhhhhhhh s avvvvvvvverererrrrrererrreeeeeeeeeeee aaaagaaaaaaaaaaaaaaaaaaaaaaaaaaaaa e teteteeeeeettttteteteteteteteeeettetetetteteettetttteeettetttteeeeeeeet mmmmmmmmmpmmmmm errrrrrrrrrrataaaaaaaaaaaaa urururuuururuuuruuu e / wawawawawawawawawawawawawawawarrrrrmrrrrrrr ing ofofofofofofofofofofofofofof  
Earth.

) TrTrTrTrTrTrrTrrTrTTTrTTrTTTTTTrTrTrTTrTrTrTTTTrTrTTrTTrTrrrrrrrrrrrrrrreeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s anananananananaananaaaanananaaananananaaaanananaananaananaannnnnananannnnnnananannnnnnddddddddddddddddddddddddddddddddddddddddddddddddd plplplplplplplplppppplplpplplplplplpplpplpplplpppplplppplplpplplplplplppplplllllllllananananannnnnnnnnnnnnnanannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnntstststsssssststsstssttsssssssssssssssssssssssss ababababababaababababababababbabbababbbabababababababbabababbabbbbabababababaaaaaaaaaaaaaaaaaaaaa soooooorbrbbrbrbrbrbrbrbbbbrbbbrbbrbrbrbbrbbbbbrbrbrbrbbrbbrbrbrbrbbbrbrbrbrbrbbrrbrbbrbrbrbrrbbrbbrbrbrbbbbbbrbbbrbbbbbbbbb carbbbbbbbbbbbbononononononononononononononn dioooooooooooooooxixixixixixixixxixixixixidededededededededededeedee durin
phphphphphphphhphphpphphphphphphphpphphphhhhhhphhhphhphhhphhhppphhhphphphphhphhphphhphhhhhhototototototototototttotototototttttototototototottotttttototottttttooooooooooo osoooososooososoooooooosoooooooooooooosooooooooooooooooooooooooo ynnnnnnnnnnnnnnnnnnnnnnthhhththhhhhhththhhthhhhhthththhhhhhththhhthhhththhhhhhhhhhhhhhhhhhhhhhhhhesese ississisisisissssisisisisisssisissisississsssisississssssssssississssisiii tottotototototototototototototototooototototoootoototottototttttttttttttttt  conveeeeeeeeeeeeeeeeeeeeeeveeeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeertrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrtrrttttrtrrrtrtrtttttrrrtrtttrrrtrtrtttrrtrrrrtt iiiiiiiiiiiiiiiiiiiiiiiiiiit t t t t ttt ttttt tttttttttttttttttttttttttttttttttttttt ininininininininininininininininininininininintottttttt  glucoseeseseeseseseseseese aaaaaaaaaaaaaanddndndndndndndndndnd oxyge

)

(((((i((((((((((((((((((((((((((( ii) DDDDDiDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD ststststststststststststststststststsssssssssssssssssssssssssssssss anceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ttttttttttttttttttttttrarararararararrararararararrarraraaaaararaaaaaaaaaaaraaraaaararararararavevevevevevevevvvevvevevevevvvvevevevevvvvvvvevvvvevevevevevevevevvvevevveeeeveeveeeeeeeev lllllllededededededededededededededeededededededededededeededededeedeededeedededeeeedeeeededeeddedddeddddededeeedeeeeede iiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnnnnnnnnnnnnnnnn a a a a aaa aaaa aaaaa aaaaaaaaaaaaaaaaaaaa aaaaaa yeyeyeyeyeyeyyeyeyeyeyeyeyeyeyeyeyeyeyeeyeyeyeyyeyeyeyeyeyeyeyyeyyyeyyyeyeyeyeyeyyeyeeyyyyeyyeyeeyeyeyyyyyyyyyy ar  = 33333333333365656565656565656565565655 60
                                            =========== 222222222222211111111111 900 k

Masssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss oooooooooooooooooooooooooooooooooof f f f fffffffffff ff ffffffffffffffffffffff COCOCOCOCOCOCOCOOOOOOOCOCOOCOCOOCOOOOOOOCOCOCOOCCOOOOOOOOOOOOO222222222222222222222222222222222222222222 generaaaraarararararaararar teteteteeteteeteed dddddd in a ye
                                         
                                     

(i(i(i(ii(i(((i(i(i(i((i(((i(((((((((((((i(((i(((((i(i(i(ii((i(iiiiiiiii((( ))))))))))))))))))))))))))))))) PrPrPrPPPrPrPPPPPrPPrPrPrPrPrPPPPrPrPPrPPPPPrPrPrPPrPPrPPPPPPPPPPPPPPPPPPP ojecccccccteteteteeeeteteteteteddddddddddd amaamamamamamamamamaa ount
    = 7.777.7.7.7.7.7.77.7.7 6 66666666 77 2
      101010101111010111 0
    = 5.8
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(iii) Unlike octane which forms carbon dioxide on complete 
combustion, hydrogen only produces water which does not 
pollute the environment.
Hydrogen is a more efficient fuel than octane as it produces 
(2.7 times) more energy per gram.

[1]

[1]

(iv) Hydrogen is obtained from electrolysis which is an 
expensive process.

[1]

[Total: 12]

B9 (a) (i) Electrolysis of water
or
Cracking of large hydrocarbons

[1]

(ii) Fractional distillation [1]

(b) Enthalpy change, H = 1852 + 1368
                                    = 484 kJ

1 mark for working
1 mark for correct answer with unit

[2]

(c) (i) H1 > 0 as heat energy is absorbed to break the bonds
in hydrogen and oxygen molecules.

H2 < 0 as heat energy is released when bonds are 
formed between H and O atoms to form water molecules.

[1]

[1]

(ii) H1 =  2 BE(H–H)  +  496  =  1368

BE(H–H)  =   436 kJ / mol

1 mark for working
1 mark for correct answer with unit
     

[1]

[1]

[Total: 8 ]

852 + 1368
484 kJkkkkkJkJkJkJkJkJJJkkkJkJkJkJkJkJJkkkkkkkkkkkkkkkk

kingg
correctctctctctctctcttttcttcttctctctttcttcttctcttcttctttctctctttcttctcctcctctctccccc aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaansnnnnnnsnnsnnssnsnsnnsnnsnsnsnsnsnsnnnnnnnnnnnn wwewwewewewewewewewewewewewwwewwewewwwewewewwewewwwewwwwewewwwwwewweweewwwwwwwwwwwwww r rr wiwwwwwwwwwwwwwwwwwwwww thththththththhhththhhththhththh unit

(i) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH1111111111111111111111111111111 > 0 as heattttttt ttt ttttttttttttttt tt ttttttttttttttttttt eneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ergy is sssssssssss sssssss ssssss ababababababbbababababababbbbbbabbabbbabbabababbbabbabbbbbbaaabbbbbbbabbababaaaaaaaaa sossssssssssssssssssssssssssssssssssssssssssssssss rbed tttttttttttoooooooooo brrreaeaeaaeaeaeaaeaeaeaeaaak kk k kk k kk k kkkk thtttthtttttththt e bo
innnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhydydydydydydydydydydydydydyddydydyddydyddydydyddydydyddydydydydyddyddyyyyyyyyyyyyyyyyyyyyyyyyyyy rorororrororrrororororrorororrororrrorororrororororrororororrororrooooooooooooooogegeegeeeeeeeeeeeeeeeeeeeeeegeeeeegeeeeeeeeeeeeeeeeeegegeeeen nnnn anananananananaananananananananannanananannannananaanaanannananananaaanaaannanannnananaanaanndddddddddddddddddddddddddddddddddddddddddd oxooooooooooooooooooooooooooooooooooooo yggggggggggggggggggggggggggggggggggggeneneneneeneneeneneeneneneneneeneeeneeeeeneneneeeeeeeneenenenneenenennne mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmololololololooolololololoooloolooolololooooloooooooololoooolooolecececeeceeeeceececccececeeecececececeeeececcececeeeecceeeeeeeeeeeeeeeeeeeeeeeeeeeeeee uuuuuuuuuluuuuuuuuuuuuuuuuuuuuuuuuuuuuuu es.

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH2222222222222222 <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 0 0 0 0 0 0000 00000000000000000 asaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa hhhhhhhhhheaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaatttttttttttttttttttttttttttttttt eneneneneneneneneneneneneneneneennnneeenneneennennnnnennnnnnnnnnnnnnnnnnnnnerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrgygygygygygyggygygygyyygygygygygygygygygygygyggygyyygyggygyggyggygyggygygggygggggggggggggggg iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiis ssssssssssssssssssssssssssssssssssssssssss releeeeeeeeeasasasasasassasasasasasasededededdedededededededed when
foffffffofofofofffffffffffffffffffffffffffffffffffffffffffff rrrrrrrmrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ed bebbbebbebebebebbebbbebbbbbbebbbbbbebbbebbbbbebebebebebebebebebbebbeebbbbebbbebbeeeeetwtwtwtwtwwwwtwwtwtwwtwtwtwwwtwttttwttwttwwtwwwwwwwwwtwwwwwwwwwwwwtwwwtwtwwwwwwtwwweeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH ananannnanananananannanananannnanananaaaaaaaaaaaaaaaaaaaaaaaaaaaa dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO atomomomomomommomomomomomsssssssssssss totototototototototototoooo ffffffffffffooro m

(i(i(i(i((i(i(i((i((i(i(i((((i(i(((((((((i(i(i((ii(iiiiiiiiiiii)i)i)i)i)i)ii)i)ii)i)i)i)ii)iii)i)i)iii)i))i)ii)))))))))))) HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH1 = 2222222222222222222222222222222222222222222222222222222222222222222 BEBBEEBEBEBEBEEEBEBEEBEBEBBEBEEEEBEBEBEBEEEBEEEBBB (H(H(H(HH(H(H(H(H(H(HH(H(HHHHH(H((H((H((HHHHHHHHHHHHHHHH(HH(HHHHHH( –H)  + 44444444449696969696969696969669696  = 136

BEBEBEBEBEBEBEEBEBEBEBEBEBEBBEBEBEEBEBEBEBBEEBEBEBEBEBEBEBEBEBEBBEBBEBEBEBEEBEBEEBEBEBEBEBBBBEBEEEBEBEBEBBBBBEBBBBEEBEBEE(H(H(H(H(H(H(H(H(H(H(H(H(H(HH(H(H(HH(H(((H(H(H(H(H(H(H(H((HHH(H(H(H(H(H(HHHH(H((HH(H(H((H(H((((H(HHH(HHH(HH((HHHHH(HHHH((((( –––––HHHH)HH   =============   43434343434343434343434 66666666666666 kJ / m

111111111111 maaaaaaaaaaaarkrkrkrkrkrkrkrkrkrkrkrkrk ffffffffffforororororororrororrorrro  worki
11111111 mamamamamamamammamammammaarkrrrkrkrrkrrkrrkrkr  for c
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Either

B10 (a) Sulfur dioxide dissolves in rain water to form acid rain which can 
corrode buildings made of limestone or metals / decreases pH of 
body bodies and hence harms aquatic life.

[1]

(b) The oxidation state of S increases from +4 in SO2 to +6 in SO3 and 
is oxidised.
The oxidation state of O decreases from 0 in O2 to 2 in SO3 and 
is reduced.

[1]

[1]

(c) (i) When the pressure is increased, there are more reactant 
particles per unit volume / the reactant particles are closer 
together.
Hence, the frequency of collisions increases which in turn 
increases the frequency of effective collisions.  This 
increases the speed of reaction.

[1]

[1]

(ii) It is very costly as extremely strong pipes and containment 
vessels need to be built to withstand the high pressure.

Or
It is very costly to produce and maintain high pressures 
which increases the cost of the production plant.

[1]

B10 (d) A catalyst provides an alternative pathway with a lower activation 
energy for the reaction to occur.
As more reactant particles have energy that is equal or greater to 
the lowered activation energy, they will collide more frequently. 
This increases the frequency of effective collisions and hence the 
rate of reaction.

[1]

[1]

(e) (i) The yield of sulfur trioxide decreases with increasing 
temperature. 

[1]

(ii) 93% [1]

[Total: 10]

ons

pipes annnnnnnnnnnnnddddddddddd cooooooooooooonnnnntnnnnnnnnn ain
stand the hihihihihhihhihihihihhihighhghghghghghghghghghghghghgh ppppppppppppprerererererererererererererr ssssssssssssss ure.

oduce and mmmmmmmmmmmmmaiaiaiaaiaiaiaiaiaiaiaaaaaaa ntntntntntntntntaiiaiaiaiaiaiaiiiiia nnnn nnnnnnnnnn highghghghghghghghghghgghhgh ppppppppppppppprerererererererrerreessssssssssssssssssssssssssss ures
he cost of the e e e e ee e ee e e ppppprprprprprprppprpprprprprprprprprprprprprprprprprprprprprododododododododododododododododddddddododddddododooodododdodododdddodododddddddddddddododdoddddddoddddddddoddodddddddddducuucucucucucucucucucucucucucucuucucucucucucuccuccccccccuccccccccctttttiitititittittittititttttitititiiitiionononooononooooonoonoooooooo  plaaaaaaaaaaaaantntntntntntntntntntntntntnt.

es an aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaalternaaaaaaaaaaaaaaaaatitititiiiiiiivvvvvveeevvvveeevvvevvvveevevv pppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppppatatatatatatatatatattatatatatatatatatatattatatatatatatatatatatatatatatatatatattattaaaatatattaataaataatattatattataatatatatatataatattaaaaaataaaaaaaaaaaaaatttttathwhwhwhhwhwhhwhhwhhwhwhwhwhwhwhwhwhwhwhwhwhwhhwhwhwhwhwwhwhwhwhwwhwhhwhwhhwhwhhwhhwhhwhwhhwhwwwhwhwwhwwhwhwhwwwwhwwwhwhwhwhwhwwwwhwhhhwwhhhwhwhwhwhwwhhwhhhwhwwhwwwhwwhhhhhwhwhhhhwwwwwwwayayayaaaaaaayayaayayayayaaayayayayayayayayaayayayayayayayayayayayayyyyyyyyyyyyy wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwititiiiitiiiiittiiititititiiititititiittititittttttttttttttttttttttttth h hh h hh hhhhhhh aaaaaaaaaaaaaa lololoololoooolololoolowewewwewwewewewewewewewwwer r rrrr rrrrrrr acacacacacacacacacacacacaacactivation 
he reaaaaaaactctcctcctctcctctctctctctcttctccctionnnnnnnnnnnnnnnnnnnnnn totototototooootoooooooooto occururururrrrrurrrrrurrrr.

e reactattatatataatataatatataatatatataatataataataatatataaaaataaaaataaaaaaaaataatataataatatattttt ntntntnntntntntntntnntntntntnnttntntnttttntnttttntnttnttntntttnttnttttntntnnnnnnnnnn ppppppppppppppppppppppppppppppppppppppppppppparararararararararararararaaaaraaararaaararararraraaraaaraaaaaa titttttttttttttttttttttttttttttttttttttttttttttttt clclclclclclcllcllclclclclclclclclclclclclesesesesesssesesesesesessssesesseeeeeeee  have ee eneennnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnergy that issisisisisisisisisisisisss eeeeeeeeeeeeeqqqquqqqqqqq aalalallalalalaalaall ooooooooooooorrrrrr rrrrrrrr greaaeaeaaeaaeaaeaateteteteteteteteteteteteteter r r r r rrr r r tototottotototttotttt  
lowered acaacaacacacacacacacaaacacaacacacacacaaacacacacaacaacaaacaaaaaaaaacaaaaaaaaaaaaa ttitititittititititittititttttitittittittttitttittittittttitttttttitttttttiiiiiivavaaavavaavavvaavavaavavavavaaaavavvvaaaaavavatititititiitititittitittitiiititittttitiiititttttttititittttttitit ononononnonnonnonnonooonononnonoonnnnonnonnonnnonooonooonononnnnnonooooonnonononooooooononon eeeeeeeeeeeeeeeeeeeeeennennnenenenenenenenennnnneenenenennnnnnennnnnnnnnn rgrgrgrgrgrgrgrgrgrgrgrgrgrgrrrgrgrgrgrgrgrgrgrgrrgrgrgrgrrgrgrrgrrrrrgrgrrrgrrgrrrgrrgggggggggggy,y,y,y,y,y,y,y,y,,,,y,,y,y,y,y,,y,yy,y,yyyy,y,yyyy,,yyyyyyyyy,yyyyyyyyyy tttttttttthehhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh y will colllllillllllill dedededededededededeededeed  more frfrfrfrfrfrfrfrfrfrfrfrfrfrf eqeqeqeqeqeqeqeqeqeqqeqeqequeueueueueueueueueueueueeeu ntly.

This incnnnnnnnncncncncnncnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn rerererererereeerereeereeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeasaaaaaaaaaaaaaaaaaaaaaaaaaaaaa es ttttttttttttttttttttttttttttttttttheheheheheeheeheheheheheheheeeeheheheeheheheheheheeheeheeehhheeeheehehehehheheheeheeehhh ffffffffffffffffffffffffffffffffffffffrerererererererererr quqqqququququququqqquqqqquqqqqqququqquqqqqquqquqqqqqquuuuuuuuuuueneeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee cycycycycyccyccycycycyccycycycycycycyccycyccycccycycccyyyyyyyyycyyyyyyyyyyyyyyyyyyy ooooooooooooooooooooooooooooooooooooooooooooooooooof fffffffffffffffffffffffffffffffffffffff effeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeectcctctcctctctctctctctctctctctctcctctctctctcctctctcctctcttctctcctctctcccccccctcctccctctctctctcctcctcccc iviiiiiiiiiiiiiiiiiiii e collllllllllllllisisisisisisssisisissioioioioiooioioioioioioooons aaaaaaaaaaaaaaandndndndndndndndndndndndndn hhhhhhhhhhhhheneeeee ce th
raararararaaraaraaaararraaarraaraaaarrrararaaarraarrate of ffffffffffffff fff ffffffff ffffffffffffffffffffffffff ffffff fff reeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeacacacacaacaacaaaaaacaaacaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa tittittititittittttttitittititititittititittttittitititttitttiiiiiiiionooooooooooooooooooooooooooooooooooooooooooo .

(e) (i(((((((((((((((((((((((((((((((((((((( ) ThThTThThThThThThThhThThThThThTThThThhhThThThThTThhThTThThTTTTTTTTTTTTTTTTTTTTTTTTThT eeeeeeeeeeeeeeeeee iiiiyiiiiiiiiiiiiiiiiiiiieleleleleleleleleleleleleeleeleleeeleeeeleeeeleleeeeeeeeeleeeeleeleeleeleeleelllldddddddddddddddddddddddddddddddddd ofofofofoofoofofooofofoofooffooooooooooooo sssssssssssssssssssssssssssssssssssuluululululululuulululuulullluluuuluuululuuuuuullulluluuuuuluuluuuluuuuuuulullullfufufufufufufufuffuffufufufufuffffufffufufufffuffufffufufuffuufffufuuuuuur rrrrrr r r rrr rrrr r r r r r trtrrtrtrtrtrtrtrtrrtrtrtrtrtrtrtrtrtt ioioioioioioioioioioioioioioioiiooiooiioioioioiioioioioiooiooiooioiioooiooioioioiiioiioioioiioiiiioooiiooxiiiiiiiiiiiiiiiiiiiiiiidedddddddddddedddddddedddddddddddddddddddd  deeeeeeeeecrcrcrcrcrcrcrcrcrcrcrcrcrreaeaeaeaeaeaeaeaeaeaeeaeases w
tetetetteeettteteettetetetetettetettetttettetetetteeeeeetteeeeeempmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm eratttttturururururururururururuuruurruururururuururuuururruruuurrurrrurrrururururrurrururrrrru eeeeeee.eeeee  

(i(i(i(i((i(i(i((i((i(i(i((((i(i(((((((((i(i(i((ii(iiiiiiiiiiii)i)i)i)i)i)i)i)i)i)i))i)i))))i)i)i)))))))ii)i))))))))) 939999999999999999999999 %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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Or

B10 (a) positive electrode 4OH (aq)  2H2O(l)  +  O2(g)  +  4e

negative electrode Zn2+(aq)  +  2e Zn(s)

[1]

[1]

(b) positive electrode Effervescence of a colourless gas is observed.

negative electrode The electrode increases in size as zinc is 
deposited on it. 

[1]

[1]

(c) (i) positive electrode Zn(s)  Zn2+(aq)  +  2e

negative electrode Zn2+(aq)  +  2e Zn(s)

[1]

[1]

(ii) The concentration of zinc sulfate remains constant since the 
same amount of Zn2+ formed at the positive electrode is 
reduced / used at the negative electrode.

[1]

(iii) Percentage purity  =  4.5 100
                                  4.8
                              =  93.75 % (or 93.8%)

[1]

(iii) The solid formed is copper. 
As copper is less reactive than zinc, it will not be oxidised 
and hence dislodges from the electrode.

[1]
[1]

[Total: 10 ]

elec

(or 93.8%%%%%%%%%%%))))))))))))

is copppppppppppppppp er.
less reacacacacacacacacacacacaccacacacactititititititiiiititiiiiiitiiivvevvvvvvvvvvvvvvvvvvee tttttttttttttttttttttttttttttttttttttttthahahhhahahahahahahhahahahhahahahhahaahahahahahhhahahahahaahaaaaaaaahahhaahahhahahhaahhahahahahhaahahahahahhahhahaahhhhhaaahaaaaaaannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn zizizizizizziziziziziziziziziziziziziziziziziziziziziziziziziziziziziziiiincncncnncncnnncnncncncncncncncncncncncncnncnnncncncncncncncncncncncncnc,,,,,,,,,,,,,,,,,,,,,,, ititititttttittttttttittttititititttiiitttttitittttiiitittttiitititititttitttttttiittttittttittititttttttttttt wwwwwwwwwwwwwwill nooooooooooootttttttt tttt bebebebebebebebebebebebebebee ooooooxidised

ce disloddododddodododododddododdodddddododdodododododododododododdodoododooodooooooooooooooo gegggggggggggggggggg s frrrrrrrrrrrrrrrromomomommmmmommomommmommmoommooomoooo  theeehehehehhhheeeeeeehheheeeehehehehhheheheheheeeheeeeeeeeeeeeeeeeeeee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeleleleeeeelelleeleleeeleleleleleleeeeeeleeeleeelleleeleleleleleleleleleleeleeeeleeeleeeeeeeeeeeeeeeeeeleeeectctctctctctctctctctctctctctctctctctctctctctctctctctctctctctctctccctctccctctctccctctctcctcccccccccccccccccccccc rrrrrrororororororororrrrororrrorrororororororororororororoddddddddededeeeeeedddeedddeeeeeeeeeeeeeeee.

[T[T[T[T[T[T[T[T[T[T[T[T[Total:
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A1 (a) [1]

(b) [1]

(c) [1]

(d) [1]

(e) [1]

[Total:]

A4 (a) (i)

  

[2]

(ii) [2]
(iii) [1]

[1]

[1]
(b) (i) [1]

(ii) [1]
(iii) [1]

[Total: ]

(b) (i(i(i(i((i(i((((((i((((((i(((((((((((((((((((((((((( )
(((((i(((((((((((((((((((((((((((( i)
(i((((((((((((( ii)
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