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Paper 1 (20m)
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Paper 2
Section A (45m)

Qn Part Answer Marks
1 (a)

(b)
(c)

Fractional distillation
To condense the vapour entering the condenser as the distillate.
50 °C.
It is the boiling point of A which has the lowest boiling point of the 3 
substances

1
1
1 
1 

2 (a) (i)
(ii)
(iii)
(iv)

S
Q 
U 
V and S

1
1
1 
1 

(b) It is fluorine.
Both have 9 protons, however,
Fluorine has 10 neutrons while T has 11 neutrons.

1

1

3 (a) (i)
(ii)

(iii)

carbon monoxide
Fe2O3  +  3CO   2Fe  +  3CO2
Fe2O3 loses oxygen to carbon monoxide,
And is thus reduced to form iron /
The oxidation state of Fe decreases from +3 in haematite 
to 0 in iron.
Limestone and 
coke.

1
1
1 
1 

1
1 

(b) Molten slag. 
It covers the molten iron, preventing it from oxidising with oxygen.

1
1

(c) (i)
(ii)

Alloys
Since the sizes of particles in stainless steel are different,
this disrupts the regular arrangement of iron, making it harder to slide 
when a force is applied. (ERC)

1
1
1 

4 (a) Universal indicator.
There will be a colour change from purple to green.

1
1
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( )

n Part Answer Mark
(a)
(b)
(c)

Fractional distillation
To condense the vapour entering the condenser as the distillatttttte.e.e.e.e.e.
50 °C.
It is the boiling point of A which has the lowest boilingg popopopopopoinininininintt t t t t ofofofofofof the 333333 
substances

1
1
1
1

(a) (i)
(ii)
(iii)
(iv)

S
Q
U
V and S

1
1
1
1

(b) It is fluorine.
Both have 9 protons, however,
Fluorine has 10 neutrons whihilel  T hhass 11 neututroronsns..

1

1

(a) (i)
(ii)

(iii)

caarbr on monoxide
Fe2O3 +  3CO   2FFe e +  3C3COOO22
Fe2O3 loses oxygenn tto o caaarbrbonon mmono oxoxxide,
And is thus reduced d toto ffororm iron /
The oxididdatatioion statatee ofof FFFee ded creases from +3 in haematite 
to 0 iinn iriron.
Limestonne e anana dd
cookekee.

1
1
1
1

1
1

(b) Moltennn sslalag.g. 
It covers s ththe e mom lten iron, preventing it from oxidising with oxygen.

1
1

(c) (i) Alloys
Si th i f ti l i t i l t l diff t

1
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(b) (i)
(ii)

(iii)

Mole of sulfuric acid = 0.02 * 0.2 = 0.004 mol
Mole of sodium hydroxide = 0.004 * 2 = 0.008 mol
Concentration of sodium hydroxide = 0.008 / 0.025 
= 0.32 mol/dm3

Molar mass = conc (g/dm3) / conc (mol/dm3) 
= 12.8 / 0.32 = 40 g/mol
Molar mass of X = 40 – 16 -1 = 23
Therefore, X is sodium.

1
1

1

1

1

(c) Ammonia gas.
The gas evolved will turn damp red litmus paper blue.

1
1

5 (a) Ionic bonding 1
(b) (i) 1 mark 

each for 
correct 

transfer/ 
sharing of 
electrons 
for both

1 mark for 
no inner 

shell 
electrons 
for both

(ii) Since lithium hydride consist of strong electrostatic forces of 
attraction between positive and negative ions while ammonia 
consists of weak intermolecular forces between ammonia 
molecules.
And because much more energy is required to overcome the 
forces of attraction in lithium hydride compared to ammonia, 
Therefore, lithium hydride has a much higher melting and boiling 
point, hence it exist as a solid while ammonia exist as a gas 
under room temperature.(ERC)

1

1

1

+ -

H

N HH

H

Li
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(c) Ammonia gas.
The gas evolved will turn damp red litmus paper blue.

1
1

(a) Ionic bonding 1
(b) (i) 1 mar

each f
corre

transf
sharing
electro
for bo

1 mark
no inn

shel
electro
for bo

(ii) SiSincnce e e lilithium hydride consist of strong electrostatic forces of 
attraction between positive and negative ions while ammonia 
consists of weak intermolecular forces between ammonia 

l l

1

1

+ --
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Section B (20m)

6 (a) A: iron
B: iron(II) nitrate
C: hydrogen gas
D: iron(II) hydroxide
E: iron(III) hydroxide
F: iron(III) chloride

1
1
1 
1 
1 
1

(b) Test the gas evolved using a burning / lighted splint. It should extinguish 
with a pop sound

1

Qn Part Answer Remarks 
7 (a) (i)

(ii)

Name 1 element from sodium to argon.
Since sodium has an electronic configuration of 2.8.1, showing that 
it has 1 valence electron.
Therefore, it is in Group I. 

Across Period 3, the metallic character of the element decreases.
Since the tendency of the elements to form positive ions by losing 
electrons decreases while
The tendency increases for elements to gain electrons, forming 
negative ions as the number of valence electrons increases,
Therefore, elements show less metallic character across the period.

1
1

1

1
1 

1

(b) It is soft / can conduct electricity / low density.
It can react with water to form alkali and hydrogen gas. /
It can react with halogens to form halides.

2Fr (s)  +  2H2O (l)   2FrOH (aq)   +   H2 (g) /
Fr (s)  +   Cl2 (g)      2FrCl2 (s) 

1
1

1 mark 
for 

balanced
chemical 
equation
1 mark 

for state 
symbols

8 (a) (i)

(ii)

(iii)

Sulfur gains oxygen to form sulfur dioxide / the oxidation state of 
sulfur increases from 0 to +2.
Mole of sulfur dioxide = 320 / 24 = 13.33 mol
Mole ratio of SO2 : S = 1:1 = 13.33:13.33
Mass of sulfur burnt = 13.33 * 32 = 426.6 = 427g
sulfur dioxide can react with the water to form sulfurous acid.
Sulfurous acid oxidises in the air to sulfuric acid which forms acid 
rain which can damage buildings made of limestone.

1

1
1 
1 
1 
1 
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ction B (20m)

n Part Answer Rema
(a) (i)

(ii)

Name 1 element from sodium to argon.
Since sodium has an electronic configuration of 2.8.8.8....1,1,1,1,1,1, sssssshohohohohohowiwiwiwiwiwinnnnngng that 
it has 1 valence electron.
Therefore, it is in Group I. 

Across Period 3, the metallic character of ttttttheheheheheheheeeheheheeheheheheeeheheeeeheeeeeeheeeeeheeeheheheheheeeeeheeeeeeeeeeeeeeeeeeeheeeeeeeeeeeheeeeeeeeeeeeeeeeeeheehehh eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeleleellleleleleleleleleleleleleelelelelelelleleelelelelelleelelelelllelelelelelelllelelleelellllelellleeeleleelelleeeelleleeleeleleeeeleeeleleleeleeeeeeeeeeeeeeeeeeleeelell mmmemmemememememmemememeemememememememmemmememeememeememememememeemmememeemememememememememmemmememmmmmememeemeemeeemememmmmeeememmmememememememememememememmeemememmmmeemeemememmmemmeeeeeeeemememeemeeeeememeemememememmmmeeemeeeemmeeeeeeeeememmmememmmem ntntntntntnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn ddddddecreeeeeeasasasasasaseseseseseses....
Since the tendency of the elements tooooooo ffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffforororororoorororororororororoorororooroorooooorooroorrrorrroororrorrrorrrrrrororrorrrroorrrrrrrrrroooorrrroooorrrrrrorm m mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm popopopppopopopopopopopopopopopopopopoppoppopopopoopopopopopoppppopopopopopppppoopopopopopopoppopoppppopopoppppopoopopopoppppppoppppopopooooopoooopppoooopopopopooopopopppooppoopoooopopooopppopooopopopoooopppooopooopoppopoooppoooopoooppppppp ssisisssssississisisissisisisissisissississisisssisisisssisssisssisssissssississsssssssssisisssssisississssssssisssssisssssissssssisiisiiisississississsss titititititititititittitiiitititititttititiitiiititititiiitittttiiiitititititittitititititititittititttttititititttttttitittttittitttiit vvvvvvvvvvvevevevevevevevevevvvvvvvvveveeveevevevvvvvvevevvvvvevevevvvvvevevevevvvvvvvvvevvvvvvvvvvvvvveevvveevveeeveeevvevveevvvvvevevvvvevvvveevvv iiiiiiiiiiiiiiononononononsss s s s bybybybybyby llllllososososososinnnnnngggggg
electrons decreases while
The tendency increases for elements to gaiiiinininininiiinininii  elecctctctctctrorororororonnnnnsn , fofofofofoformrmrmrmrmrming
negative ions as the numu ber of valence eelectrons incrererererereasasssssees,
Therefore, elements show less metallic chahh racter acrososososososssssss the period.

1
1

1

1
1

1

(b) It is soft / can conduct electriciityty / lowow ddensity.
It can react with water to form aalkalali i anand hyhydrdrogogenen ggasas. /
It can reactct with halogens to foormrm hhala ideses.

2Fr (s)  +  2Hr 2O (l)   2FrOrOHH (a(aq)q)  ++  HH22 (g(g( ) /
Fr (s)  +   Cl2 (g)     2FrCl2 ((s)s)s  

1
1

1 ma
for

balanc
chemi
equat
1 ma

for sta
symb

(a) (i) Sulfur gains oxygen to form sulfur dioxide / the oxidation state of 
sulfur increases from 0 to +2

1
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End of Answer Scheme

(b) Oxides of nitrogen
Carbon monoxide
Oxides of nitrogen are formed through the reaction of nitrogen and oxygen
under high temperature in the engine.
Carbon monoxide is formed through the incomplete combustion of petrol /
fuel in the engine.

1
1
1 

1

9 (a) The smaller the particle size, the larger the surface area for reaction to 
occur.
This increases the frequency of collisions between reactant particles, 
resulting in a faster reaction.

1

1

(b) Add a fixed mass of magnesium strip to hydrochloric acid of
fixed concentration.
Collect the volume of hydrogen gas collected using a gas syringe and 
measure the volume of hydrogen gas collected at regular time intervals
(eg. 30 seconds).
Record the values collected and plot a graph of volume of hydrogen gas 
collected against time.
Repeat the experiment using magnesium powder instead of magnesium 
ribbon. Compare the slopes of the graph obtained for both ribbon and 
powder to investigate the rate of reaction.

1

1
1 

1

1

(c) (i)
(ii)

Exothermic
Since magnesium is a more reactive metal than copper, 
Therefore it displaces copper from its sulfate to form magnesium 
sulfate and copper metal.

1
1
1 
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5

End of Answer Scheme

(b) Oxides of nitrogen
Carbon monoxide
Oxides of nitrogen are formed through the reaction of nitrogegegegegegennnnnn anananananandddddd oxoxoxoxoxoxygen
under high temperature in the engine.
Carbon monoxide is formed through the incomplete comomommmombubububububusstioioioooon of ppppppetetetetetetrorororororollllll //////
fuel in the engine.

1
1
1

1

(a) The smaller the particle size, the larger the sururururururrurfafafaafafafafafafafaaaaafaaaafaaaafafafafaaaafaaaaaaffafaaaaafafafafafafaafafafaafafafaafaaaafaafafaaafafafffaafafaafafffaffffffffaaceccececececececececececececeeceececeeceeceeecececeeeecececeeececeeceeeceeececececeececececececeeceececeececeeececeeceeeceeececceeeceececeececcceecececccececcecececeececccececccceeccceecceeececccccceccccccccccccee aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaarerererererererererererereeerererererererererereereerererererrreeeerereererereerererrreererrrerererererrreerererrrreerererrrreeeeeererrereeerererreererreeeereeeeeeeeereeeeeereeeeeeeeeeeeeeeeereeeeeeeeaa aaaa aa a a aaaaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaaaaaaaaaaaaa aaaaaa aa aaaaaaaaaaaaaaaaa aaa aaaaaaaaaa a fofofofofoofofofofofofofofoofofofofofofofofofofoffofofofofoofofofoffoofofofofofofofofofofofofofofofofofofoofofofofofffofofofofoffffoofoofofofoffoooooffffooffooofoooofoofofoffoofoofoooooooooooooooofoooooooof rrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrrr r rrrr r rr rrrrrr rrrrrrrerererererrerrrrrrerrereereerrrererereererererererrreeereeeeacacacacacactitititititionononononon ttttttoooooo
occur.
This increases the frequency of collisions between reaactant papapapapaparrrrrtr iiiiici les,s,s,s,s,s, 
resulting in a faster reaction.

1

1

(b) Add a fixed mass of magnesium strip to hydrochlh oric acid offffff
fixed concentration.
Collect the volume of hydrogen n gass coollected ususiningg aa gag s syringe and
measure the volume of hydrogenen gggasas ccolleectcteded aat t reregugular time intervals
(eg. 30 secoc nds).
Record the values collected annd plp ott aa gggraraphph ofo  volume of hydrogen gas 
collected against time.
Repeat the experiment usingg mamaagngnesiuiumm powder instead of magnesium 
ribbon. Comparre e ththee sls oppeses oof ff ththe e graph obtained for both ribbon and 
powder to innvevests igigate thhee raatete oof f reaction.

1

1
1

1

1

(c) (i)
(ii)

Exotheh rmmicic
SiSincncce e mamagngnesesiuium is a more reactive metal than copper, 
ThThererefefforo e e itit ddisplaces copper from its sulfate to form magnesium 
sulflfatate e e anand copper metal.

1
1
1
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