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The correct answeris A because:

e Eveninequations with charges, balance the atoms first
e Balancethe Clatomsin the equation
e Then, balance the O andH atoms
e This may take some trial and error - remember to keep checking both
sides of the equation
e Checkthe charges balance and write the full, balanced equation:
o 3Clz+60H —5CI + ClO3z™ + 3H;0
e Thecoefficientofpisthus 3, ofrisbandofsis]

B C&Dareincorrectbecause these options do not correctly balance the ec

The carrect answeris C because:

e Chlorine dissolves in water to produce hydrochloric acid and
hypochlorous acid
o Cl; +H,0O — HCI ¥ HOCI
e |fwe analyse the half reactions, we canseethatthisisa
disproportionationreaction in which chlorine is both oxidised and
reduced
e Oxidation

o éCIz + H2;0 — HOCI + H* + e” (change in oxidation number Cl: O

to +1)
* Reduction

o éCI2+ e” — Cl (change in oxidation number Cl: O to -1)

A & D areincorrect because the oxidising power in Group VIl halogens
increases as you move up, with fluorine being the most powerful
oxidising agent.

Bisincorrect because the reducing power of the halide ions increases as
you move down due to increasing radius and shielding effects. Asiodine
islower than F, Cl and Br, its ions are more powerful reducing agents.
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The correct answeris Bbecause:

o Oxidising agents are substances that oxidise other species, gain
electrons and are them
+ \Write down the oxidation numbers of each speciesinthe reaction

0 +2 +2 0

Mg - Fe?! — Mg?  + Fe

e Inequation B, Fe?* oxidises Mg(0) to Mg?*(+2) and is itself reduced
from Fe?*(+2) to Fe(0)

A C&Dareincorrect because inthesereactions, each of the speciesin
bold undergo oxidation so they cannotbe acting as oxidising agents.

4

The carrect answeris C because:

» The oxidation number of oxygenis -2;hydrogenis +1 and chlorine is
also +1so0 hydrogen and chlorine have the same oxidation number

Aisincorrect because in Mg(OH); the oxidation number of magnesium is
+2, oxygenis -2 and hydrogenis +1

Bisincorrect because in Na;S04the oxidation number of sodium s +1,
sulfuris +6 and oxygenis -2

Disincorrect because in NH;Cl the oxidation number of nitrogenis -3,
hydrogenis +1and chlorineis -1
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The correct answeris Abecause:

* Oxidationreferstothe loss of electrons and reduction refers to the
gain of electrons: OIL-RIG (oxidationis loss - reduction is gain)

* |nthe compound Nal, sodium has an oxidation state of +1, andiodine
anoxidation state of -1

¢ |odine has been oxidised as the number of electrons has decreased
asinits elemental formiodine has an oxidation state of O

Bisincorrect because the oxidation state of the SO 42 ionhas not
changed

Cisincorrect because the oxidation state ef the Na' ion has not changed

Disincorrect because the oxidation state ofthe H'ion has not changed
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The correct answeris D because:

» Oxidationreferstothe loss of electrons and reduction refers to the
gain of electrons: OIL-RIG (oxidationis loss - reduction is gain)
» Oxidationnumbers inthe reactants:
Tiinthe compound TiO; = +4
o OinthecompoundTiO;=-2
o Brinthe compoundBrFz=+3
o Finthe compound BrFz=-1
« Oxidationnumbersinthe products:
Tiinthe compoundTiF; = +4
Qinthecompound C>=0
Brinthe compoundBr; =0
Finthe compound TiF4=-1
» Oxygenisthe only element with anincrease in oxidation number from
-2inTiO2t00in0O4

o

o

o o O

Aisincorrect because the oxidation state of fluerine has not changed

Bisincorrect because the oxidation number of bromine decreasesin this
reaction

Cisincorrectbecause the oxidation state of titanium has not changed
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The correct answeris A because:

» Oxidizing agents are substances that oxidize other species, gain
electrons and are themselves reduced
* Write down the oxidation numbers of each speciesinthe reaction

0 0 +1 -1

2Na + H- — Na* + H”

» |Inequation A, hydrogen oxidizes Na(O) to Na*(+1) andis itself reduced
from H(Q) to H™(-1)

B.C &D are incorrect because hydrogenis acting as areducing agentin
allthe otherreactions shown; this meansthatit is losing electrons

8

The correct answeris C because:

» Inreactionlthe bromide ions reduce the sulfuric acid to sulfur dioxide
gas, this decreasesthe oxidation state of the sulfurfrom +6in the
sulfuric acid to +4 inthe sulfur dioxide

o Achangeinthe oxidation state of 2

» Inreaction 2 the reduction of sulfuric acid (oxidation state +6)is more
complex

The first stage is to sulfur dioxide (sulfur oxidation state +4)

Thento sulfur (oxidation state O)

And thento hydrogen sulfide (sulfur oxidation state -2)

This reaction has a greatest change in oxidation state of 8 (from

+6to -2)

» Inreaction 3 thereisnochange inthe oxidation state of sulfur

o Both hydrogen and potassium have an oxidation state of +1
meaning that the sulfur oxidation state in these compounds is +6

o

o o 0O

A B &Dareincorrectbecause these answers donot correspond to the
actual changesin oxidation numberinvolved
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The correct answeris D because:

e During electrolysisions are attracted to the oppositely charged
electrodes

e Metalsions are positively charged (cations), so will be attracted to
the negative electrode where they will collect electrons and become
neutral atoms

KD + e™ — K(I)

e Non-metals are negatively charged ions (anions) and will be attracted
to the positively electrode where they give up electrons to become
neutral atoms or molecules

217() — 1z() + 2e~

Aisincorrect because these are theions, not substances producedin
electrolysis

Bisincorrect because the substances produced are at the wrong
electrodes

Cisincorrect becausethese are the ionsthat migrate to'the electrodes,
but they are not the products of the electrolysis
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The correct answeris B because:

e Electrons are produced at the negative half cell (anode) whichis zinc
inthis case

e Electrons flow from the negative half cell to the positive half cell
(cathode) through the external wire

e These are the half cell reactions which show that electrons flow out of
the anode and positive ions are lost from the cathode

o AnodeZn—Zn?* +2e”

o Cathode Cu?*+ 2e™— Cu

» To conserve chargeinthe half cells,

o anions (negativeions)in the salt bridge flow to the negative half
celltoreplace the negative charge of the electrons and
complete the circuit

o cations (positive ions)in the saltbridge flowto the positive half
cell since there is a loss of positive charge from the metal cations
becoming metal atoms

Aisincorrect because these are the ions are flowing in the wrong
direction

CandD areincorrect becauseions of different charges cannotbe both
flowing in the same direction towards the half cells
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