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The correct answeris D because:
* Tofind the EMF use the formula

EMF = Eequction Eoxidation

« The Snloseselectrons soit willbe the oxidation half equation and the
Fe3* the reduction half equation

EMF=+0.7/7-(-0.14)=+0.91V
e Alternatively, you canuse
EMF = Eﬁgﬂ;— E;Eﬂ

e | eftis oxidationinvoltaic cells

Ais you get this answer if you switched the
incorrect joxidation and reduction half cells"EMF=
as -0.14-(+0.77)=A0.91V

Bis you get this answer if you didn't pay
incorrect attentionto thenegative signinthe Sn

as potential: EMF =+0.77 -(0.14) = +0.63V
Cis you get this answer if you attempted to
incorrect multiply the Fe3* half cell potential by two:
as EMF=(+0.77x2)-(-0.14) = +1.68V

Electrode potentials are not molar quantities
so the coefficients in the equation are
irrelevant to calculating the EMF
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The correct answeris D because:

¢ The positive electrode is where reduction takes placeina voltaic cell
e Reductiontakes place when a species gains electrons and
decreases in oxidation state

e By deducingthe oxidation state changes, youcantell allthree
statements involve reduction:

Cu?*(aq)to Cu(s) Oxidationstates: +2to O
Brz (g)to Br (aq) Oxidation states: Oto -1

Co’*(ag)to Co?*(agq) Oxidationstates: +3to+2

A,.B&Care all three reactions cantake place
incorrect as at the positive electrodeina
voltaic cell
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The correct answeris Bbecause:

Withinert or passive electrodes such as Pt, copperis produced at the
cathode and oxygen at the anode
The overall equation for the reaction is:

2CuS04(aq) +2H;0 () = 2Cu(s) + Oz (g) + 2H2504 (aq)

We can see the same quantity of electrical charge produces copper
and oxygenina2:1ratio

A& Care copper is below hydrogeninthe

incorrectas  activity series so it is preferentially

Disincorrect the products are correct, butthe

as

discharged, therefore hydrogen will
not be a product

stoichiometry is wrong for the overall
reaction equation
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The correct answeris A because:

e Zincislessnegative than magnesium, so itis a weaker reducing agent
and cannot reduce magnesium ions to magnesium metal

e Chlorideions cannot be oxidised to chlorine by zinc powder because
the negative electrode potential shows zinc is an effective reducing
agent not oxidising agent

Bis to produce chlorine gas, chloride ions
incorrect \would have to be oxidised which is not
as possible
Cis to produce magnesium metal, magnesium
incorrect ionswould have to be reduced by Zinc
as whichis not possible
Dis ,
: the zinc does not react, so cannot
incorrect k i
produce zinc chloride

as

5

The correct answeris C because:

¢ The solutions have the same concentration but a different cation
charge, so to solve the problem we have to work out the largest
amount of charge passed for the smallerion charge, i.e. Ag*

e The largest amount of charge passed, @ =1xt,isoptionB,1.0x750 =
F i1 g

o However, this will give half the number of moles of copper because of
the 2:1ratio of electrons to copper atoms:
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Cu?*(aqg)+2e~ — Cu(s)

e Thenextlargest chargeis Cand D, whichbothcometo 500C

2.0x250=60010C

1.0x500=500C

¢ However, more silver than copperwillbe formed because of the 1.1
ratio of electrons to silver atoms:

Ais
incorrect
as

Bis
incorrect
as

Dis
incorrect
as

Ag'(ag)+e” —Ag(s)

thereisonly 1.5x 250 = 575 C of charge
passed

thereisalarge charge passed,; 750 C

But, due to the 2:1ratio of electrons to
copper atoms, thiswill only produce the
equivalent of 375 C ‘'worth’ of copper
atoms

ngih Bah I B iy N B g

.there E 500 C of charge passed

But, due to the 2:1ratio of electrons to
copper atoms, this will only produce the
equivalent of 250 C 'worth’ of copper
atoms
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