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Science(Chemistry) PRELIM Marking Scheme

Paper 1: 30 Marks 
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Answer

A1 (a) CO
Prevents blood from absorbing oxygen which causes headaches, 
giddiness or may lead to death. 

1 

1

(b) N2 and CO2 (both must be correct) 1 

(c) CO2 and O2 (both must be correct) 1 

(d) NO2 and SO2 (both must be correct) 1 

[Total: 5 marks]

A2 (ai) 
Isotope

Number of

Proton Neutron Electron

Sulfur-32 16 32- 16 = 16 16

Sulfur-34 16 34 – 16 = 18 16

1

1

(aii) Each sulfur isotope has different relative abundance/ percentage/
amount.
When the average of the masses of the 2 sulfur isotope is taken, there 
is decimal. (any phrase to the effect)

1 

1

(bi) 1 

1

(bii) [structure] hydrogen sulfide is a simple covalent molecule/compound
[charge carrier] there are no free moving electrons/charge carrier to
conduct electricity. [bonding] 

1 
1 

[Total: 8 marks]

Correct valence electron for sulfur and 
hydrogen 
Correct number of shared electrons (2 
single bond) 

X
X
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A B A D A B C C B C

Answer

A1 (a) CO
Prevents blood from absorbing oxygen which cauuuuuusesesesesesessssss heheheheheheaaaaada achehehehehehes,s,s,s,s,s  
giddiness or may lead to death. 

1 

1

(b) N2 and CO2 (b((b(b(bb((b((b(b(b(b(b(b(b((b(b(b(b(b(b(b(b(b(b(b((b(b((b((b(b(b(((b((b(((((b(b((((b(b(b(b(b(b(b(b((((b((bbbbbbbbbbbbbbb(bbb(b(bbbbbb(bb(bbbbbb(bbbb(bb(bb((b(b(bb((b((b((((((bbbb(((((((((( ooooootottttotttttooto hhhhhhhhh mustststttt bbbbbbee e e e e cocorrect) 1 

(c) CO2 and O2 (b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b(b((b(b(b(b(b(b((b(b(b(b(b((b(b(b(b(b((b(b(b(b((b(b((((((b((bb((((b((bbbb((b(b(b(bb(bb(b((bbbbbbb(bbb(b(((b(b(b(b(bbb(b(bb(b(b(bb(b(b(b((bbbb(bbbb(b(bbb(b(b((((((((((((((( ototototototototototootototooototooootoooootoooooooooooooooooooooooooooooooooottttttttottttoo hhhhhhhhhhhh mumumumumumustststststst bbbbbbeeeee e cocococococorrrrrrrrrrrect) 1 

(d) NO2 and SO2 (((((((((b((((((( oottttthhhhhh mummmmm st bbbbbbe e e ee e cocococococorrect) 1 

[[[[[T[ otal:l:l:l:l:l: 555555 marks]

A2 (ai) 
Isotope

NuNNNNNNNNNN mbmbbbmbbbmbbmbmbmbmbbbbbererrrrrrr ooooooooooof

PrPPrPPPrPrPrPPPPrPrPrPrPP otottototototototottototootooto onononononononononononononononononono Neutroooooooooooooooooonnnnnnnnnnnnnnn Electron

Sulfur-333333233333333333333 16 3232-- 1616 == 1616 16

SuSuSSSuSuSuSuSSS lflflflflflflflflflflflflffflfffffuruuuuu -34444444444444444444 1616 3434 –– 1616 = 18 16

1

1

(aii) Eachh sulu fuur isi otoppee hahass did fferent relative abundance/ percentage/
amouuntnn ..
WhW enen the avavereragagee ofof tthe masses of the 2 sulfur isotope is taken, there 
is decimmala .. (a(a( nyny ppphhrase to the effect)

1 

1

(bi) 1 

1

Correct valence electron for sulfur and
hydrogen
Correct number of shared electrons (2 
single bond)

X
X
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A3
(salt 
pre)

(ai) Salt: Silver chloride
Reason: It is an insoluble salt. 

1 
1 

(aii) Salt: Potassium nitrate (SPA – titration (neustralisation))
Reagent 1: potassium hydroxide Reagent 2: nitric acid (both correct)

1 
1 

(b) 
Substance 

Use

to make car 
battery

to make 
road 
surface

to reduce 
acidity in soil

to fill 
filament 
bulb

Calcium silicate
(SLAG)
Calcium 
hydroxide(slaked 
lime)
Argon

Sulfuric acid

All correct – 2 marks 3/2 correct – 1 mark 1 correct – 0 marks

2

[Total: 6 marks]

A4 (a) Difference in boiling point 1 

(b) Name: Butene
formula: C4H8

1 
1 

[Total: 3 marks]

A5 (a) 2 Al (s)   + Fe2O3 (s) 2Fe (l) + Al2O3 (s) (all must be 
correct)

1 

(bi) Element Oxidation state 
at the start

Oxidation state 
at the end

Oxidised or 
reduced?

Oxygen -2 -2 unchanged

Aluminium 0 +3 Oxidised

iron +3 0 reduced
1
1 

(bii) Aluminium is oxidised while iron is reduced, since oxidation and 
reduction occur simultaneously, Thermit reaction is a redox reaction. 1 

(c) Exothermic reaction. (heat given out , hot)
Temperature must be high for iron to be in liquid state. (any phrasing to 
the effect) 

1 
1 

(d) [P1] Aluminium oxide has a high melting point
[P2] Aluminium oxide is an ionic compound/ has giant lattice structure,
[P3] large amount of heat is needed to overcome the strong 
electrostatic forces of attraction between the oppositely-charged 
ions. (bonding)

3 pt – 
2 M
2 pt – 
1M

[Total: 8 marks]

A6 (ai) carbon 1 
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Calcium silicate
(SLAG)
Calcium 
hydroxide(slaked
lime)
Argon

Sulfuric acid

All correct – 2 marks 3/2 correct – 1 mark 111111111111111111111111111111111111111111111111111111111111 cococococococococococococococooocoococccococococococooococoooooooocoococococooooocococooooococoococoocoocooocoocoooococoooocoocococococcocccooooocccoccococococccoccoooccooococoocoooocooocooorrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrececeececcecececceccececcecececcceeeeeeeceeeeeeeeeeeeeeeeeceeeeceecceeeeeeeeeeeececeeeceeeeeececeeeeceeceececeeeeeeceeeceeeeeeeecceeeceeeeeeececcceecctt –––––– 0 maaaaaarkrkrkrkrkrkssssss

[T[T[T[T[T[Tototototototalalalalalal::::: 6 6 6 666 mamamamamamarks]

A4 (a) Difference in boiling point 1 

(b) Name: Butene
formula: C4H8

1 
1

[Total: 3 marks]

A5 (a) 2 Al (s))))))))))))   + FeFFeFeFeFeFeFFFeFFeFFeFFFFe2O3 (s))))))))))))))))))) 2FFFFFFFFFFFFFFFFFFFFFFe ((((((((((((((((l) + Al2OOOOOOOOOOOOOOOOOO3333333333333333333 ((((((((((((((((((ss))))))))))))))))))) (all must be
correct)

1 

(bi) ElE emmmmmmmmmmmmmmmmmenennenenennnene ttttttttttttttttttt OxOxOxOxOxOxOxOxOOxOxOxOxOOxOxOOxOxOOxidddddddddddidddddddatatatatatatatatatatatatataataatatioiooioioioioioioioioioioioioioioionnnnnnnnnnnnnnnnnnn sttttttttttttttttttttataatatatattatatatatatatattatatatatattteee eeeeeeeeeeeeeeee
atatatatatatatatatatatatatatatatattata ttttttttttttttttthehhhhhhhhhhhhhhhhh sssssssssssssssssstattatatatataatatattatatataatt rttt

OxOxOxOxOxOxOxOxOxOxOxOxOxOxOOxOxOOxOO ididididididididididididididididdddation state
atatatatatatatatatatatatataataaatttaa  the end

Oxidised or 
reduced?

OxOxOxOxOxOxOxOxOxOOxOxOxOxOxOxOxOxOxOxyggggggggggggggggggennenenenenenenennenenenenenenenenenn -2-2-2-2-2-2-2-2-2-2-2-2-22-22-2-2-222 -2 unchanged

AlAlAAlAAlAAlAlAAlAlAlAAAlAlAlAlA umumumumuuumumuumumumumuuumummumiiiiiniii ium 00 +3 Oxidised

irrrrrrrrrrrrrrrronoononoooonoooonoooooo +3 0 reduced
1
1 

(bii) AlAlumumminniuumm isi  oxidised while iron is reduced, since oxidation and 
rereduductctioion occur simultaneously, Thermit reaction is a redox reaction. 1 

(c) Exothermic reaction. (heat given out , hot)
Temperature must be high forf iron to be in liquid state (any phrasing to

1 
1
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(aii) [P1] Carbon will disrupt the orderly arrangement of iron, (ALLOY) 
[P2] making it more difficult for the iron atoms to slide past each other, 
[P3] thus increasing the strength of iron. (any phrasing to the effect)

3 pt – 
2 M
2 pt – 
1M

(b) [P1] zinc is more reactive than iron / zinc has higher tendency to lose 
its electrons,
[P2] zinc will preferentially corrode in place of iron.

1 

1

(c) Fe2O3 + 3CO 2Fe + 3CO2 1 

(d) The earth’s mineral ores are limited and are non-renewable. Recycling 
helps to conserve the limited resources in our earth and make them last 
longer. 

With a decrease of mining for ores, land will be free for other uses eg, 
agriculture.

Recycling means saves the environment from pollution as unsightly 
scrap metals is removed from the environment.

[any one, reject any answer about saving cost]

1 

[Total: 7 marks]

A7 (ai) Number of moles of propane: 44/44 = 1 mole 1 

(aii) Number of moles of CO2: 3 moles 
Volume of CO2: 3 x 24 = 72 dm3 (must include correct units, no ecf)

1 
1 

(bi) Propene is unsaturated/ contains C=C double bond, thus it is able to 
undergo addition reaction.
OR Propane is saturated, contains all single covalent bond, thus unable 
to undergo addition reaction. (any phrasing with similar meaning)

1 

(bii) [test] Add (aqueous) bromine solution to propane and propene. 
[result] reddish brown colour of bromine will become colourless in 
propene but remains unchanged in propane. 

1 
1 

(biii) Polymer is non-biodegradable and thus will [effect] remain in the 
environment for a long time, thus causing land pollution/ constantly in 
need to find land to bury them. 
Polymer, when burnt, will release toxic gases to the environment thus, 
causing air pollution.       [any one]

1 

(c) 

 monomer (alkene)

1 

[Total: 8 marks]

B8 (a) [P1] An acid is a substance which produces hydrogen ions when it is 
dissolved in water.

[P2] Example: Sulfuric acid reacts with reactive metal to produce salt 
and hydrogen gas/ sulfuric acid reacts with carbonates to produce salt, 

1 

Any 

F
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Recycling means saves the environment from pollution as unsightly
scrap metals is removed from the environment.

[any one, reject any answer abouut t sas viingng cost]
[T[Tototalal: 7 7 marks]

A7 (ai) Number of moles of propane: 44/44 = 1 mole 1 

(aii) Number of moles of CO2: 3 moles
Volume of CO2: 3 x 24 = 72 dm3 (must inclcllludududududduddudududududududududdddududddddddddddddddddddddddddddddddddddddddddddddddddddudddddddddddddddddddddddeeeeeeee e e eeeeeeeeeeeeeeeee eeeeeeeeee e e eeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeeeeeeeeeeeeeeeeeeeee eeeeee cococococcococococcococococococococococococccococococooccocccccoccooccccoccccocococccocooocooccccccocooocoocococcccococoococooccocococococoococccccocococcccoooooocoocccccooooococcccoococoooococcooocoocooocooocooooocooooooocooccoccccooccc rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrececececececececeeececececececececececececececececcecececeececececececcececececccceeecececeeceeceeecececceccececececeeeecececececececcccececeeceececceccceecececeececcececeeecececceceeeececccecceccccceccccececccceceecccceeeeeeeeeeeeeeeeeeee t t tt tttttt tt tt ttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttttttttttttttttttt ttt ununununnniti s, no ececececf)f)f)f)

1 
1 

(bi) Propene is unsaturated/ contains C=CCCCC ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddououououououoooouoouououououououuuououuouououououooooououuouououoooooououououououuououoououoooouuouuououuououooooououuouuouououuoououuuuuouooooououuuuuouuuuoououuuuuooouououooouooouooououououuuuuublbbbbblblblblblblblblblblblbbllblbllllblblbblblblllblblblblllbllblbllbllblblblblbllbllblblblbbllblblblblbbbblblbbblblbblblblblbbbbbbbbbbbbbbbbbbbbbblbbbbbblbbbb eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee boboboboboobobobobobobobobobobobobobobobobbobobobobobobobobobbobobobboboobobbbbobbobbobobbobobobobobbbobobbbobobboboboobobobbbobobobobbobbbobobbbobobobbooooboboboboboobobboobobooboboooobobbbobbbbooooboooobooobboobbboboboooobbooobbbobobbbobboob ndndndndndndndndndndndndndnndnddndnddndnndndnddndndndndndnndndnndndnnnnnnnndndnnnn , thttttthhhusususus iiiitttt iiis aaaablblblblee e e tttto 
undergo addition reaction.
OR Propane is saturated, contains all singgle covalent boondnd,, thus uunable
to undergo addition reaction. (any phrasing g with similarr mmeaeaning)

1

(bii) [test] Add (aqueooooooooooooousussssusssusussu ))))))))))))))))) bromine sososososososososoossssssossssssss lulululululululluluuuluuuuuuuuuuution to proopapanen  and propene. 
[result] reddish brown ccolo our ofo bbromine wwililll bebecocome colourless in
propene but remains unnchchanangeedd in pproropapanene..

1
1

(biii) Polymer is nonnnnnnnnnnnnnnnnnnnnn nnnnnnnnnnnnnnnn---------biiiiodddododododdodddoddododoo egegegegegeegegeegegegegegegegegegegggradaddddddddddddddddd bbbbbbblbb e anandd ththusus wwill [effect] remain in the
environment for a long ttimime,e, tthuhus s cacaususining land pollution/ constantly in 
need to find land to buru y y thhemem. 
Polymeer, wwhehenn burnnt,t, wwililll rerelease toxic gases to the environment thus, 
causu ing aiair r pollututioion.n.      [any one]

1 

(c) 

monomer (alkene)

1 

[Total: 8 marks]

B8 (a) [P1] An acid is a substance which produces hydrogen ions when it is 1

F
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water and carbon dioxide gas. Sulfuric acid react with base/alkali to 
produce salt and water. 

[P3] An alkali is a substance which produces hydroxide ions when it is 
dissolved in water.

[P4] Example: sodium hydroxide reacts with ammonium salt to form salt, 
water and ammonia gas. (full credit if formulae/ chemical equation 
given) 

one 1

1

1

(b) H+ (aq) + OH- (aq)  H2O (l) 1 

(c) Green solid A: copper(II) carbonate
colourless gas B: carbon dioxide
blue solution C: Copper(II) sulfate
blue precipitate D: copper(II) hydroxide

1 
1 
1 
1 

(d) Sulfuric acid was added to the green solid, thus the sulfate ion might 
have come from sulfuric acid instead. 

1 

[Total: 10 marks]

B9 (a) [Etemp] when temperature is increases, speed of chemical reaction 
increases.

[Econc] when concentration decreases, speed of chemical reaction 
decreases.

[Rtemp] when temperature increases, particles gains kinetic energy and 
move faster. Frequency of effective collision will increases. 

[Rconc] when concentration decreases, number of particles per unit 
volume decrease. Frequency of effective collision will decreases. 

[collision theory – 1 mark]

1 

1

1

1

1 

(b) Measurement of volume of 
hydrogen gas

Student will record the volume of 
hydrogen gas [1] produced at 
regular interval. [1]

Measurement of decrease in mass

Student will record the decrease in 
mass of reaction mixture [1]  at 
regular interval [1].

Appar
atus 
1M

Set 
up 1M

2

Speed of reaction will decrease with time. 1 

[1]

[1] [1]

[1]
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blue precipitate D: copper(II) hydroxide 1 

(d) Sulfuric acid was added to the green solid, thus the sulfate ion mmigighth  
have come from sulfuric acid instead.

1 

[T[Tototalal:: 1010 mmarks]

9 (a) [Etemp] when temperature is increases, speed of chhhememememmmiciciciccccccccalaa rrreeeeactioooonnnn
increases.

[Econc] when concentration decreases, sppppeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeedddddddddddddddddddddddddddddddddddddd ddddddd dd dddddddddddddddddddd dddddddddddddddddd ddddddddddddddddddddddddddddddd dd d ofooofofofoffoffofofofofofofoofoffoffffffofofofofoffofffofoffffofofoffffofofoffoffoffofofofofofofoofofofofofofooffofofofofofofoffoofoofofofooooooofofooofoofoofoofofoooofofoofofofoofofofofooofofofoofofofoooooooooooooooofofofoffffffffffofffofof ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccheheheheheeheheheehehehehehehehehehehhhheheheheheeheeeheheeheeheheheheheheheheheheheheeheheheheheheheheehehehheheheeeheeheheeeeeehehheeehhhhehehhehhhhhhehhhhheheeehhheeheheheeeheheeheeheheeheeheeeeeehheheehhhheeheeeeeeeeeeeeeehhheehheemimimimimimimmimimmmmimimimmimimimimmimimmmimimmimmimmmmmimmmimimmimmmimimimmmmimmimmmmmmmimmimmmimimmmmmimimimmimmimimmimimimmiiimmiimimimmmmmmmmiimmmmimmmmmimimmmmmmmmimmmmmmmmmmmmmmmm cacacacacacacacacaccacacaaaccaccccacaccaccacccacacacacacacccaccacacacaaacaaccaaaaaaacaaaacacaaacaacacaaaacacaacacaaaacaccaaacaaaacacccacccccccacccaccccccccccccccccccaccaccccacaccaaccaallllllll rererereacacacactitititionononon 
decreases.

[Rtemp] when temperature increases, particles gains kinetticc ene ergygy aannd
move faster. Frequency of effective collisionn will increaseess. 

[Rconc] when concentration decreases, numberer oof particcleless per unit 
volume decrease. Frequeencncy ofo  efe fective cocollllisisioionn will decreases.

[collision theory – 1 mark]

1

1

1

1

1

(b) Measurement of volume ofof 
hydrogen gas

Student will record the volume of 
hydrogen gas [1] produced at

MeMeasasurement of decrease in mass

Student will record the decrease in 
mass of reaction mixture [1] at

Appar
atus 
1M

Set 
up 1M

2

[1]

[1] [ ][1]

[1]
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[Total: 10 marks]

B10 (a) halogen 1 

(b) [electronic configuration] E.C of Fluorine: 2.7, E.C of chlorine is 2.8.7 
(state both to get 1 mark)

Since they both have 7 valence electron, thus they are placed in group 
VII. 

1 

1

(ci) Yellow 1 

(cii) It is lighter in colour than chlorine, thus Fluorine is placed above
chlorine in group VII. 

1 

(ciii) [observation] colourless solution turns reddish brown. 

[explanation] fluorine is more reactive than bromine, thus it will 
displace bromine from potassium bromide and produce bromine.

1 

1

(di) [physical] cannot conduct electricity/ black colour/ solid at room 
temperature [any one] (do NOT write “high/low” melting point)

[chemical] gain 1 electron to form anion/ least reactive in group VII/
reacts wth metal to form ionic compound/ reacts with non-metal to form 
covalent compounds. [any one]

1 

1

(dii) MgAt2 1 

[Total: 10 marks]
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[Tototototototalalalalalal:::::: 101010101010 marks]

B10 (a) halogen 1 

(b) [electronic configuration] E.C of Fluorine: 2.7, E.CCCCCC ooooooffffff chchchchchchlolooooorrrrrrine isssss s 2.2.2.2.2.2.8.8.8.8.8.8.7 7 7 7 7 7 
(state both to get 1 mark)

Since they both have 7 valence electron,,,,,, ththththththhhhthththhhhththhhhhhhhhhhhhhhthhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhtt usususususususususususususususususususususususuuususususususususuusuusususususuususuusuusususuuussusuuusususssuususssuusussusssssussusssusssssssssssssssusssssssssssssssssusssssuuuuuuuus tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttheheheheeheheheeheheheheheheheheheheheheheehehheheheheehehehehehehehehehehehehehehehehhehehehhehehehehehehehehhehhhhhhhehehehhehehehhheehehhehheheehhhehheheeehehhehheeeheeeeeeeeeeeeeeeeeeeeeeeyy y yyyyyyyyyyyyyyyyyy yyyyyyyyyyyyyyyy yyyyyyy yyyyyyyyyyyyyyyyyy yyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyyy y yyyyyyy yyyyyyy yyyyyyyyyyyyyyyy yyyyyyyyyyyyyy aaaaaaaraaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa eee e e eee plp acedededededed iiiiiinnnnnn grgrgrgrgrgrouooooo p
VII. 

1 

1

(ci) Yellow 1 

(cii) It is lighter in colour than chlorine, thus FlF uorine is placcccccedededededed above
chlorine in group VII. 

1 

(ciii) [observation] colourlessss sololutu ioon turnrns s s rereddddisish h brbb own. 

[explanation] fluorine iis moorere rrreaeactctiive than bromine, thus it will 
displace bromine fromom ppotottasassisiumum bbroromim de and produce bromine.

1

1

(di) [physicac l]]  cacannot ccononduduct electricity/ black colour/ solid at room 
tempm errataturure [anyny oonene]] (d(d(d(d(d((d(d(d(d(d(d(d(d(d(d(d(ddddd(dooooooooooooooooooooo NONNNNNNNNN T write “high/low” melting point)

[chehemimical] gagainin 11 elelel ctron to form anion/ least reactive in group VII/
reacts wwthth mmetetalal ttto o form ionic compound/ reacts with non-metal to form
cocovavalelentnt ccomompopounds. [any one]

1

1

(dii) MgMgAtAt222 1

[Total: 10 marks]
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