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Chemistry (Zhonghua Sec school)
Paper 2
Prelim 2020

A1 (a) Calcium carbonate [1]

(b) Lead (II) hydroxide / sodium [1]

(c) Sulfur dioxide / Chlorine [1]

(d) chlorine [1]

(e) graphite [1]

A2 (a) (i) purple [1]

(ii) 0.5  ,  1.25 [1]

(b)(i) NaOH / KOH
Alkali with pH 14 is a strong alkali

[1]
[1]

(ii) Blue
Pink

[1]
[1]

A3 (a) ammonia [1]
Turn damp red litmus paper blue [1]

(b) Aluminium Chloride
Al(OH)3 (s) +  3HCl  (aq)  AlCl 3 (aq)  +  3 H2O  (l)

[1]
[1]

(c) Silver nitrate is added to test for chloride as silver chloride is insoluble and 
forms a precipitate.
Nitric acid is added to ensure that no carbonate is present as silver 
carbonate will also form a white precipitate if present.

No visible change when silver nitrate was added confirms the absence of 
carbonate and chloride.

[1]

[1]

A4 (a) H3PO4 3 H+ +  PO43-

Phosphoric acid dissociates partially to form ions a shown in the equation 
above.
Phosphoric acid is a tribasic acid as 1 mole of phosphoric acid dissociates 
to form 3 moles of H+ ions.

[1]

[1]

(b) Steel which contains iron that will rust after a while when exposed to oxygen 
and water. [1]

(c) Fe2O3 + 2H3PO4 2FePO4 + 3H2O [1]
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(d) Phosphoric acid present in Totalshine will continue to attack the surfaces of 
objects when left on it and not washed away.

[1]

(e) TOTALSHINE contains phosphoric acid that will react with marble which is 
made of a form of calcium carbonate.

[1]

A5 (a) As the reactivity of the halogen decreases, the bond dissociation energy of 
hydrogen halides also decreases. [1]

(b)

[1]

(c)(i) HAt [1]

(ii) HAt has the lowest bond dissociation energy which means that it can 
dissociate into ions most easily to form the strongest acid.

[1]

(d) Enthalpy change = 432  +  193 - 2 (363)
                            = -101kJ

Since negative, it is and exothermic reaction.

[1]

[1]

A6 (a)(i) Steep gradient at the beginning shows that the rate is the fastest because 
lots of reactants are present.

[1]

(ii) Curve is a horizontal line shows that the reaction has stopped as all the 
calcium has been used up. [1]

(b)(i) Experiment 2 can be carried out with 
1 water of a higher temperature.
2 powdered calcium

Reject :  Pressure / catalyst

[1]
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(ii) At a higher temperature, reacting particles possesses energy equal to or 
greater than their activation energy.  They collide harder and more 
frequently and this increasing the frequency of effective collision. So rate of 
reaction increases.
Or
In the powdered form, more surface area are exposed / more area of 
contact between particles for reaction to take place.  This increasing the 
frequency of effective collision.  So rate of reaction increases.

[1]

[1]

(c) 60 cm3 of gas was produced for experiment 1 and 120cm3 of gas was 
produced for experiment 3.  As calcium is the limiting reagent, twice the 
mass of calcium is used in experiment 3 as compared to experiment 1.

[1]

[1]

A7 (a)(i) (i)  TiO2 +  2Cl2 TiCl4 +  O2 [1]

(ii) oxidising agent is chlorine [1]
Cl2 has been reduced.  
The oxidation state of chlorine inCl2 has decrease from 0 to -1 to form TiCl2. [1]

(b)(i) (i) Displacement reaction.
Magnesium being more reactive can displace titanium from titanium (IV) 
chloride.

[1]
[1]

(ii) Aluminium reactivity is near that of magnesium as it is place just below 
magnesium.  Being more reactive that titanium, it should be able to displace 
titanium for its compound.

Accept : Calcium

[1]
[1]

(iii) Reactor is filled with an inert argon gas to create an inert atmosphere to
ensure that when pure titanium cools down, it will not be oxidized by the 
oxygen in the air to form the oxide back again.

[1]

A8 (a) Cell A is a simple cell.  Electrons flow from the more reactive metal, Mg, to 
the less reactive metal,Pb.

[1]
[1]

(b) electrode 3 [1]

(c) electrode 1: 2H+ (aq)  +  2e  H2 (g) [1]

electrode 2: Mg (s)  Mg2+ (aq)  +  2e [1]

(d) At electrode 3 , Cu2+ ions are preferentially discharge.
Cu2+ (aq)  +  2e  Cu (s)

At electrode 4, copper anode dissolves.
Cu(s)  Cu2+ (aq)  + 2e

[1]

[1]
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Results in no change in the concentration of Cu2+.in solution.  So no change 
in the blueness of solution.

B9 (a) In 1990, solid fuel like coal was the most common type of fuel used , 67% as 
compared to 32% in 2002)
In 2002, usage of gaseous fuel increased by 39% (1% in 1990 and 40% in 
2002)

Burning of coal produces more carbon dioxide and methane than gas fuels.
These are greenhouse gases which can contribute to global warming.           

[1]
[1]

[1]

(b) High concentration of carbon monoxide at air : fuel ratio of 12:1 due to 
low level of oxygen present, leading to higher tendency of incomplete 
combustion.
Concentration of carbon monoxide decreased sharply from air : fuel ratio 
of 12:1 to 14:1  and decreased gradually after air fuel ratio of 14.1.
As air content increased to 24:1, greater amount of oxygen is available 
for complete combustion, thus decreasing the concentration of carbon 
monoxide.

[1]

[1]

[1]

(c) 15:1 (accept range between 14: 1 to 16: 1) [1]

(d)(i) Oxides of nitrogen / nitrogen dioxide / nitrogen monoxide  [1]

(ii) Use a catalytic converter
2NO    +    2CO      N2 +     2CO2

[1]
[1]

B10 (a)(i) As the current increases, the mass of copper formed also increases. [1]

(ii) As more electron passes through more copper (II) ions will gain electrons 
and be deposited.

(iii) Since current are the variable in this experiment.  Time is fixed as a 
constant.

(b) In 10 mins, 1.2 g of copper is produced. 
In 5 mins, 12/2 =0.6 g of copper is produced.

With half the amount of time, half the number of electrons passes through, 
results in half the amount of copper deposited.

Accept:  0.58g / 0.63g / 0.605g

[1]

[1]

(c) A blue precipitate is formed which dissolves in excess aqueous 
ammonia to form a dark blue solution. 
There is copper(II) ions present in the solution.

[1]

[1]
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(d)(i) Ag+(aq)   +    e- Ag (s) [1]

(ii) no. of moles of copper = 0.81 / 64 = 0.0127 mol (3 s.f.)  
no. of moles of silver = 2.7 / 108 = 0.0250 mol 
[1 m for both correct moles of copper and silver]

Cu2+(aq)  +   2e-         Cu(s)                           Ag+ (aq)  + e  Ag(s) 
From the calculation, no. of moles of copper is about half that of the no. of 
moles of silver. Each copper(II) ion needs two electrons to form a copper 
atom whereas each silver ion needs one electron to form a silver atom.

[1] 

[1]

Either
B11

(a) Zinc metal melts at 420oC.  At 1000oC in the furnace, molten zinc will sink 
and can be separated from most of the solid impurities like carbon and 
silicon dioxide which will only vapourise or melt above 1000oC since their 
melting points are above 1000oC.

[1]
[1]

(b)(i) Silver nitrate
Mix aqueous silver nitrate to ammonium dichromate.
Filter the red precipitate form.
Rinse residue with distilled water and dry between filter papers.

[1]

[1]
[1]

(ii) Ar Ag = 108
Mr Cr2O72- = 216
Chromate ions diffuse slower since it has a higher relative mass compared 
to silver ions.  As such, chromate ions travel a shorter distance as 
compared to Ag+ ion when they meet at S to form the red solid.

[1]

[1]

(iii) The Red solid will still be formed at S.  The time taken for the red solid to 
be formed will be shorter as the rate of diffusion will be faster as the ions 
has more kinetic energy at higher temperature.

[1]
[1]

(vi) Red to green [1]

Or
B11

(a)(i) T - oxygen [1]

(ii) W - sodium [1]

(iii) Z - Neon [1]

(b)(i) Mg  +  Cl2 MgCl2 [1]

(ii) F2 +  2NaCl  2NaF  +  Cl2 [1]

(c)(i) 450oC, 200atm, finely divided iron catalyst [1]

High temperature will enable reacting particles to have more kinetic energy 
to collide harder and more frequently. This increases the frequency of 
effective collision, So rate of reaction increase.

Or

[1]
[1]
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High pressure results in more gas particles per unit volume.  Gas particles 
collide harder and more frequently. This increases the frequency of 
effective collision, So rate of reaction increase.

Or

Presence of iron catalyst provides an alternative pathway with a lower 
activation energy.  More reacting particle have the minimum activation 
energy required for reaction to take place. So rate of reaction increases.

(d) VX3 is a covalent compound with a simple molecular structure.  It is neutral 
with no mobile electrons or ions.  It cannot conduct electricity in any state. 

W2T is an ionic compound with a giant crystal lattice structure.  It cannot 
conduct electricity in the solid state when the ions are held in fixed position.
It can conduct electricity in the molten and aqueous state when the ions are 
mobile.
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