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(S4ONTOUREDUCATION VCE Cheristry %
Section A: Recap (8 Marks)

Learning Objective: [1.8.1] - Identify Electrodes and Salt Bridge/Electron Movement Durin
Galvanic

» Metal / lon half-cell.

G Example: Zn?*(aq)/Zn(s), Ag* (aq)/Ag(s)

/—’/\

Zn(s) elechvode Ag (s) electvode

Za* (aq) Ag+(aq)
elechvolyte elechvolyte
» lon/lon half-cell.
G Example: Sn**(aq)/Sn?*(aq),Fe3* (aq) /Fe?* (aq)
ode Inert electvode

G Material of electrode: '()’I) \Cjﬁ%/)hik y AU\

CH34 [0.7] - Galvanic Cells - Workshop ‘ 2




(S4ONTOUREDUCATION VCE Chemistry %
» Gas/ lon Half-Cell.
€ Example: H* (aq)/H,(g), Cl,(g)/Cl™(aq)
Gas tube Gas tube
Insent “2 gas lnsent 02(3)
/ir\'l'o ectvode 7 into elechvode

& Gas tube only required when gas is a[reactant] / [product].

Cathode

Anode

[reduction] / [oxidation] reaction

[reduction] / [oxidation] reaction

[positive] / [negative] charge

[positive] / [negative] charge

Acronym to Remember:

e

Acronym to Remember:

Ho&

» Electron Flow Overall:

Anode

Cathode

[reduction] / [oxidation] reaction
[gains] / [loses] electrons

Example:

Zn(s) - Zn?* (aq)

[positive] / [negative] @ — e

.’->® [positive] / [negative]

[reduction] / [oxidation] reaction
[gains] / [loses] electrons

Example:

2H*(aq) {2€))~ Hz(g)

CH34 [0.7] - Galvanic Cells - Workshop
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» Internal Circuit (Salt Bridge)

G Purpose: To balance the bﬁ‘\d"‘lﬂ'{’ M ,to C@/V\‘ﬂtQk/ CVM“»

Cations move to Anions move to

[cathode] / [anode] [cathode] / [anode]

G Properties of salt bridge: \/‘Q/\\' ) solubua

& The most common salt bridge used: V-N'zi)

Learning Objective: [1.8.2] - Write Reactions in Galvanic Cells & Calculate the Maximum EMF Definition
roduced
N

» gfe}s to draw galvanic cells:

G |dentify the oxidants/reductants present.

G Find the strongest oxidant and strongest reductant.

& Write the half-equations which occur.

& Draw out the cells and label the cathode and anode along with their respective polarities.
& Draw the flow of electrons and the ions in the salt bridge.

» Energy Conversions:

Direct Contact Spontaneous Redox Reaction Indirect Contact Spontaneous Redox Reaction

—

hammiend = Shone) Chore>eMecineed

» Electromotive Force (EMF) formula:

EMF = ¢° (oddert ) — Qo Gedud\'wti‘/>
» Conditions: SLC g |.OM

CH34 [0.7] - Galvanic Cells - Workshop ‘ 4




(S4ONTOUREDUCATION VCE Chemistry %

» Creating electrochemical series, yourself steps:
1. Draw a vertical line to separate oxidants and reductants.

2. Using information, place oxidants/reductants on this mini electrochemical series.

Spontaneous Reactions Non-Spontaneous Reactions

[positive] /@@adlent (positiva / [negative] gradient

3. Write the conjugate version of the oxidant/reductant.

4, Repeat for each piece of information.

Learning Objective: [1.8.3] - Identify & Explain Observations During the Operation of Galvanic Definition
Cells

» Four types of observations made:

& Changein ¥ of the electrodes (look out for solid reactants/products in
half-equations). - ~

G Changein Pk \ (Iookoutf@nsin half-equations).
©

eing formed (look out for gases being formed).
bu\b\)\b) being formed (look out f being formed)
)Q\
& Changein ()OI.V (look out for ions being produced/consumed in solution).

» Procedure: Write out MF’f‘ZW"RM first with RC + and AO —, then figure out observations.

Space for Personal Notes
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Question 1 (8 marks) Walkthrough.
A galvanic cell containing the half-cells Fe3*(aq)/Fe?*(aq) and Fe?* (aq)/Fe(s) are constructed.

hoS 5 R

Modu

Half-Ceoll A Half-Cell B

\ Half-Equation: Half-Equation:
oy - — o
( Fhy ™ Ebeyes o)

a. In the spaces provided above, write the half-equations which occur at each half-cell. (2 marks)
\/J
b. Label the direction of electron flow in the box provided above, and label the polarities of the electrodes in the
circles provided above. (T mar

c. Write whether the electrode in a half-cell A is the cathode or anode in the box provided above. (1 mark)
\—‘

d. As the cell reacts, a colour change is seen in the electrolyte of a half-cell B. State the colour change which
would be observed. (1 mark)

(je,\\ou Jbpn—2 lDylL \01)[&/\‘

e. List two observations that can be made in half-cell 4. (2 marks)
— T

- S g{L Al Asveese
— I o gzl Weas Mo iniagy green
] J _J

f. Find the EMF of this cell. (1 mark)

OFr-Cokd= 1V
/_\

CH34 [0.7] - Galvanic Cells - Workshop ‘ 6
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Section B: Warm Up (12 Marks)

INSTRUCTION: 12 Marks. 8 Minutes Writing.

Question 2 (6 marks)

a. Write the half-equations which occur at the:

i. Negative electrode. (1 mark) K
Cof S t.\ 7’('

The following galvanic cell is provided, which contains the half-cells Sn?*(aq)/Sn(s) and Co?*(aq)/Co(s).

ii. P0s1t1\mm
Cas\ S/\(s\

ElQA‘A’VD'\ ﬂON

——

P@G ] t%(/
N /
NO3 ion &] )}
K
Cousy

c. Label the polarities of the electrodes in the circles provided above. (1 mark)

b. Label the direction of movement of electrons and nitrate ions in the relevant boxes provided above. (1 mark)

CH34 [0.7] - Galvanic Cells - Workshop
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VCE Chemistry %

d. Given that tin (II) ions dissolved in water are yellow and cobalt (II) dissolved in water are pink, list four

observationsTharwittbe observed as the reaction takes place. (2 marks)

it Siafross <A S elecdnde

G

2

@ Dacrmsa S /ey Co ele

e Dowmwe sl of o\ cdour in reduciintia\feq\)

2

(C

}V) OQDQMRM ‘/\q\ F’M\ \

.{’\Utmc ‘m\(ﬁs?hd u’(l_.‘au\n Ao

L_/\

Question 3 (6 marks)

A galvanic cell contains the half-cells Cl,(g)/Cl™(aq) and I,(s)/I” (aq).

a. Write the half-equations which occur at each electrode. (2 marks)

Cathode: Ch, T =7 )

Anode: ll f:‘-«;,\,

b. The galvanic cell is shown below.

c 2@ P+

CH34 [0.7] - Galvanic Cells - Workshop
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i

ii.

Label the direction of movement of potassium ions in the box provided above, and label the right electrode
as the cathode or the anode. (2 marks)

Explain the purpose of the potassium ions. (1 mark)

iii. A solid sludge is seen'to fbrm at the bottont’of the right electrode. Provide a reason for this observation.

2 proiniein eleevic pgadvelis / C M’f'_ /< belaro
m&\a\mf 141» -} —

(1 mark)

L s W/, ) doc noshee kb

He g\cmore

Space for Personal Notes
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Section C: Ramping Up (11 Marks)

VCE Chemistry %

TN§T§UETION: 11 Marks. 8 Minutes Writing.

Question 4 (1 mark)

A galvanic cell has the following setup:

»  Half-cell 1: Acidified 1 M Hydrogen Peroxide H, 0, solution with a Pt electrode.
» Half-cell 2: 1 M Nickel Nitrate, Ni(NO3), solution with a Ni electrode.

When the cell is operating, the oxidising agent is:

A. Ni

B. Ni?*

C. H,0

Question 5 (1 mark)

PR

—_

lectrons will flow from the chlorine to the nickel half-cells.
B. Nickel electrode will be the negative electrode.
C. Concentration of nickel (II) ions in the solution will be decreasing.

D. Chlorine electrode will be the negative electrode.

—_ — . el -
For this cell, the: C\’ch\—\:bu ) ZQ\ Co.i:) Ml QB‘%M\ C\)’[’ZLV

Moo
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The following information applies to the two questions that follow.

A galvanic cell is constructed from the following half cells, at 25°C.

Electrode Half Cell Solution (all concentrations 1.0 M)
Half cell 1 Silver Colourless solution of AgNO3
Half cell 2 Copper Blue-coloured solution of CuCl,

The half cells are connected with a salt bridge, and the electrodes 2

Question 6 (1 mark) ZC@

Which one of the following is likely to occur?

AOES - (TN L™
>Q_fhe copper electrode will increase in mass. :
,—/

><1_3ubbles of gas will form at the copper electrode.

he concentration of Silver ions in solution will increase.

D. \Jhe blue colour of the copper (II) chloride solution will become more intense.
Question 7 (1 mark) /¥_\

When the current is flowing:

N The anode is positive, and the cathode is negative.
—— s

%Ajn oxidation reaction occurs at the positive electrode.
/_4

nions in the salt bridge move towards the negative electrode.
— e

1a)

>I£Electrons travel in the external circuit from the cathode to the anode.

— N

Space for Personal Notes
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VCE Chemistry %

Question 8 (1 mark)

A diagram of a galvanic cell is shown below.

Pt electvode ——

N,
e
S
&
J
3

For the reaction in this galvanic cell:

™\
A. H7(aq) is the oxidising agent, and the concentration of H* ions wil
\ /
@ (aq) is the oxidising agent, and the concentration of H* ions willgdecrease.!

xH 2(g) is the reducing agent, and the concentration of H* ions will increase.

7.6112 (g) is the reducing agent, and the concentration of H* ions will decrease.

—— Fo electvode

Space for Personal Notes
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Question 9 (6 marks)

A chemistry teacher wanted to explore Tin and its ions by setting up the following galvanic cell:

Sy — <« Pt

(9.UM

a. On the diagram above, label the direction of electron flow. (1 mark)

b. Write the equation for the overall reaction which takes place (1 mark)

gﬂw (N &\&1/5 2% C=))

c. Explain whether this is an example of a direct or an indirect redox reaction. Outline the energy transformations
that would occur in this cell. (2 marks)

)mX\roe)r redlex petchHo) as )WHWQ not in otk @it .
Eny hushntion. ol =2 Qledres\

d. Ifthis cell were constantly supplied with the required reactants, would it be able to produce electricity
indefinitely? Explain your answer. (2 marks)

No . e dhe 015 in the Salr bkse . ol
0 ost, S Ve drog W] G fo bl
\N_eadn [/‘u\{}%\\ W/:j c(l JNo W

o while_ .
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ction D: Getting Trickier I (10 Marks)

INSTRUCTION: 10 Marks. 8 Minutes Writing.

—\ —2
Question 10 (3 marks) E[\Ap @ \Q

In electrochemistry, a ‘gas electrode’ contains a conducting material over which a gas is bubbled or collected.
A galvanic cell, constructed at standard conditions, contains two different gas electrodes. One of the relevant
half-equations is shown below.

S(s) + 2H*(aq) + 2e” = H,S(g) E°=+4040V

The theoretical maximum cell voltage is 0.96 V.

a. Write the half-equation for the half-reactions which occur at each electrode. (2 marks)

Positive electrode: C‘ \‘&'fzfc‘—\—% (Z»C/\

Negative electrode: H?/ g ( Gﬂl _—D S ( g\%mu

b. Which of the following observations, made when the cell was operating, is most likely to be accurate?

(1 mark) / /
. solid is produced at the anode. 7} \/\ l/
Mo, QUL ?
)(Gas is produced at the cathode.

N?(pH increases at the anode.
/—\

7§pH increases at the cathode.

Space for Personal Notes
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Question 11 (7 marks)

A diagram of an electrochemical cell is shown below. /

'lk /éb—a QA—
(s\

a. Write the equation occurring in the right half-cell, given R represents H* (aq). (1 mark)

KLH q‘\‘(’(ze/ DH‘)rp.

b. List 3 observations that can be made based on the information provided thus far. (3 marks)

L S ey & Aty Q. heaves <ol
2. M\N {:O/M \ec cc«f&\adb
s O ) deceats, Doy st acidie, O ige>

|
b g

Jlf-cell is now connected with z} Ni?* /Ni ?alf—cell and it is

= 1N
Using this information, state the possible range of EMF values the Q%*/Q half-cell may have. Explain your

reasoning. (2 marks)

hehwun —O2SV OV

0 25V < 22T 40 %
WWN ordebi w/ H*JOLMW%)L; |xe BoHron OV
I&W/QIZJ,U(S red~chwn 1/ Nt spn | BN P—:W | P fhor —01IS\V/

¢. To determine the identity of Q||

observed that the cations in the
\_

d. When tested at SLC, however, it turns out that the voltage recorded was not in the expected range. Suggest a
possible reason why. (1 mark)

Corwretion oL T or & wreq n bt o
Y ———

CH34 [0.7] - Galvanic Cells - Workshop ‘1 5
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Section E: Getting Trickier II (14 Marks)

INSTRUCTION: 14 Marks. 13 Minutes Writing.

Question 12 (1 mark)

A diagram of a galvanic cell at standard conditions is shown below.

Sﬂ2+(ﬂ)
i
CVZO?Z_(MD
W

Some half-reactions relevant to this galvanic cell are given in the following table.

Half-Reaction Standard Electr(o)de Potential at
\ =
/Q3r2072_( ) + 14H*(aq) + 6e~ = 2Cr3*(aq) + 7H,0(1) +1.36
P
iy N\
Sn?*(aq) + 2e” Sn’(s)} —0.14
=
Cr3*(aq) + e~ = Cr?*(aq) —0.42
Cr3*(aq) + e~ = Cr(aq) —0.74

If the galvanic Celt\Qoduces 1.5V, the anode and cathode should be made from which of the following?

4

Anode Cathode
‘77<: Pt(s) Sn(s)
B. Sn(s) Sn(s)
—
rgé\ Pt(s) Pt(s)
z 3 Sn(s) Pt(s)
—_—

CH34 [0.7] - Galvanic Cells - Workshop
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Question 13 (4 marks)

A particular metal/ion half-cell is shown below:

a. Write the half-equation occurring and state the polarity of this half-cell based on the information provided in
the diagram. (2 marks)

/\I\o\ & 3/\/\7 oy /\e,ﬂgm (>

re CR"‘\_“‘ M\
b. Given the other half-cell involves chlorite(iong anfl C10, @)s)write the balanced half-equation that

will be occurring. (1 mark)

06, re > avy,. L=ons|
) e

c. Assuming all solutions are 1 M concentration if this galvanic cel 3.32 V, calculate the standard

electrode potential of the chlroite ion half-cell. (1 ma

AR yd

CH34 [0.7] - Galvanic Cells - Workshop ‘1 7
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Question 14 (9 marks)

A galvanic cell is set below, whereby excess H* (aq) ions are set up in one half-cell with a platinum electrode, and
a lead electrode which has been fully covered with tin on the outside has been used as the electrode on the other
side, with no ions in the electrolyte.

Divection of
electvon flow

a. Label the direction of electron flow on the box provided above. (1 mark)

b. In the first 5 minutes of the cell running, the same half-equations occur at each electrode. Write the balanced
half-equation for the reaction which takes place at the:

i. Positive electrode. (1 mark)

(ZY‘/"CG?Y[/ r20/\“9 (\"‘ ,ZC ‘;’\)

ii. Negative electrode. (1 mark)

S/] ( §3-/3£/;2{(' Q-ﬂ""L’/

c. After 5 minutes, the reaction at one of the electrode[;:emq to change. Write the new half-equation which
takes place at this electrode, giving justification for your reasoning. (3 marks)

P2y« U™

CH34 [0.7] - Galvanic Cells - Workshop ‘1 8
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d. The electromotive force generated by the cell also seems to change over time. Explain how the EMF produced
changes over time, providing numerical values of the EMF each time it changes. (3 marks)

DW\,,‘ Ht &S{\ FMF=0\¢ UV
WM L b ?/"‘1‘:’79 2V,

Let’s take a BREAK! .

Space for Personal Notes
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Section F: VCAA-Level Questions I (13 Marks)

INSTRUCTION: 13 Marks. 30 Seconds Reading. 12 Minutes Writing.

Question 15 (8 marks) v

A student, as part of an experimental investigation of galvanic cells, constructed a cell using Fe3* (aq)/Fe?*(aq)
and Br, (1)/Br~(aq) half-cells as shown in the figure below.

020V
Ja?, i
E @ / KNO 3(4\«1)
Pt —>

sz(l) / B (o\q)

Half-call B

Half-cell A

a. Label the charge of the cathode and anode on the diagram above. (1 mark)
b. Write the balanced equation for the half-reactions that would occur in:

i. Cathode. (1 mark)

By, + L 260,

ii. Anode. (1 mark)

F{.ﬁﬁ —=2 ch/{— e
te) &0

c. Justify which way the cations and anions would flow through the salt bridge. (1 mark)

(obeny prore lowerds @il due b bw\o)\”ﬁc;&
necah\fQ_d/kW\! arodhedde_.

{)m\w Mo Wdi onade et Lui A’«M!LP@M CPVW ot
Q/\u()\s ’
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d. Determine the maximum voltage that this cell would deliver
EMEZ €90l ~£Cahodint) = | V-0V
= OV

e. The student observed that the cell they constructed delivered 0.26 V.

Provide an explanation as to why this was different to the voltage determined in part d. (1 mark)

”"& (eI Vb\b\% U Ca\tm\u‘(cjz @,&m &WQ/(/{ (‘Qc
DOW\M‘ fran M D/(Vl ,BUO(‘L ar St L |OM | T
GL\\ ma\;) nol be aTSLC ¥ oM

f. Explain the effect that replacing the Platinum electrode in half-cell B with an iron electrode would have on:

i. The maximum voltage that the cell could deliver. (1 mark)

EME = ¢°(odat) - ¢ reduchat\= | 01y = (O4%\)
= SV

\

ii. The reaction that would occur in the cell. Write any new half-equations which may occur. (1 mark)

Half-cl\ A coveis wa o\ .
Hylf<\ B¢ (o Feeo—=>F e W™
RN R

Space for Personal Notes
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Question 16 (5 marks)

In a problem-solving exercise, a student was provided with four half-cells under standard conditions. The objective
was to place the half-reactions in the correct order in an electrochemical series. The half-cell reduction reactions,

in random order, are shown in the table below.

Half-Cells

W

A

@“(aq) @ )RS

/_

NO5; (aq) + 4H*(aq)

NO(g) + 2H,0(D)

/

e

L

=)
Au(s)

In a series of experiments, two half-cells were connected at a time and experimental observations were made as

follows
| P

D

Qlf-Cells

Experimental Observations

o

Gas bubbles are produced at one electrode.

®

h

2 @) Cand D

The Gold electrode increases in mass.

The pH near one electrode decreases.
e —

NO; (aq). (1 mark)
3
pG

Give the formula of an oxidant from the experiment which is known to be stronger than acidified

bl 2 J

ii.
NO(g). (1 mark)

Cf (S)

Give the formula of a reductant from the experiment which is known to be a stronger reductant than

CH34 [0.7] - Galvanic Cells - Workshop
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b. Write the balanced equation for the cell reaction produced by connecting half-cells A and B. (1 mark)

ONO,” + BHF+30r —= INO +4H, 0 + Xr*”
N G) (S Q) 3

c. The standard hydrogen electrode (SHE) was not used in the problem-solving exercise.

1)

Explain how the SHE could have been used in this exercise to gain further information about the correct order
of the half-reactions in an electrochemical series. (2 marks)

("Comeck godn ol fal) 4p 4he SHE X note mmzw
© )(W\th °4r tecls

FHaH*u[ls dﬂl’\ chmM e HE G Nqah\m a

It \r(’/‘m/\ SHE an(\’L\/ e Wdochouicel Smc% CED)

0 ) g wm, >0V

\ o | (~Ta__~no ng

Hovtct s wnidare

Son SHE. on B(S e Ihove EZLoVv

Spaee-for Personal Notes
/_\
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Section G: Multiple Choice Questions (7 Marks)

VCE Chemistry %

INSTRUCTION: 7 Marks. 7 Minutes Writing.

Question 17 (1 mark)

A galvanic cell consists of two connected half-cells that can produce an electron flow.

Which combination of standard half-cell pairs would be expected to result in a cell potential of 1.41 V?

A.

Al electrode with AI(NO3)5

Ag electrode with AgNO4

B.

Zn electrode with Zn(NO3),

Ni electrode with Ni(NO5),

S

Ni electrode with Ni(NO3),

Al electrode with AI(NO3)5

D.

Ag electrode with AgNO5

Zn electrode with Zn(NO3),

Space for Personal Notes
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Question 18 (1 mark) W «("‘h:_ D m@ v

Inspired from VCAA Chemistry Exam 2003
https://WWW.Vcaa.Vic.edu.au/Documents/exams/chemj_strv/2009cbem2;w.gdf#r;a,ge:6

FC27C i
Iron pipes are used to transport natural gas to cities. Corrosion occurs when water droplets sit on the outer surface
of the iron pipe.

Miniature galvanic cells are created, with regions such as those shown below, that act as anodes and cathodes.

Aiv

lvon Pilw lvon pilw

The type of region and reaction occurring at X in the cell is:

Region Reaction
/( A. Anode Fe(s) —» Fe?* + 2e”
ﬁ
Cathode Fe(s) - Fe?*(aq) + 2e~
N\
C. Anode 0,(g) A2H,0(1) + 4e~ — 40H™ (aq)
—

‘7(_ Cathode 0,(g) #2H,0(1) + 4e~ — 40H™ (aq)

Space for Personal Notes

CH34 [0.7] - Galvanic Cells - Workshop ‘25




/

(S4ONTOUREDUCATION VCE Cheristry %

Inspired from VCAA Chemistry Exam 2014 v
https://www.vcaa.vic.edu.au/Documents/exams/chemistry/2014/2014chem-amd-w.pdf#page=13

R —
The following information applies to the two questions that follow.

The following setup is used, with a Sn**(aq)/Sn?* (aq) half-cell used for the left half-cell.

KNO saH’ bwo\gw

Question 19 (1 marl<)<Sn

—Silver electvode

010 M AgNO,

= A@cﬁ

ce 1 a 026’? !t\ﬁ)te as the cell discharges?

Which one of the fo

The silver electrodets-theegative electrode.

@The concentration of Ag* ions will increase.

@he nitrate ions will go into the Sn**(aq)/Sn?* (aq) half-cell to form Sn(NO3),. /
>l£{The maximum theorteical EMF generated is +0.65 V. / -
Question 20 (1 mark)
What should be observed at the Sn**(aq)/Sn?* (aq) half-cell as the cell discharges?
\% Bubbles will form over the surface of the electrode.

.
-\%Fhe electrode will become thinner and pitted.

-

The half-cell becomes more positively charged over time.

D,/ The combined concentration of Sn** (aq) and Sn?*(aq) stays the same.

Space for Personal Notes
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Question 21 (1 mark)
Consider the following half cells which are set up under standard conditions.
Half cell Electrode Electrolyte
I Metal A A%t (aq)
—
)J 1 Platinum ( B%*(aq) and B3*(aq)
P
/ 111 Metal C C*(aq)

-

The strongest oxidant is:
/(9142* (aq)
B. B2?*(aq)
C. B3*(aq)

D. C*(aq)

—_—

KR
%3‘(’ @Z’f
C

o

»  When a galvanic cell is constructed from half cell I and half cell I, the electrode in half cell II is negative.

»  When a galvanic cell is constructed from half cell II and half cell 111, the electrode in half cell III is negative.

-—

Space for Personal Notes
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VCE Chemistry %

<
N\
Question 22 (1 mark) U H»LD

P Halfcell 1: A calcium electrode in a beaker containing an aqueous solution of Ca?* ions.

ions.
A salt bridge would connect the two beakers. The electrodes would be attached to a voltmeter.
This particular cell is impractical because:
P
olid calcium (Ca) will react directly to reduce water to hydrogen gas.
B. There is no solid tin (Sn) in the half cell containing Sn**(aq) and Sn?* (aq).
C. There are no known ionic compounds of calcium that are soluble in water.

D. Sn**(aq) will be in contact with Ca and will oxidise it to Ca®* (aq).

A student is planning to set up a demonstration of a galvanic cell us‘mg half cells constructed as follows:

» Half cell 2: A platinum electrode in a beaker containing an aqueous solution of a mixture of Sn** and Sn?*

Question 23 (1 mark)

2V0,%(aq) + 4H* (aq) + Zn(s) - 2V0%*(aq) + 2H,0(1) + Zn?*(aq)
When the galvanic cell was constructed, the actual voltage wa .
What is the most likely explanation for this discrepancy?
A. The rate of the reaction cannot be predicted from the electrochemical series.

~B. } The conditions used to set up the galvanic cell were not standard conditions.

J )\

C. Voltage predictions from the electrochemical series have a margin of error of 5-10%.

D. A highly purified sample of Zinc metal was used in the galvanic cell.

It is predicted from the electrochemical series that the voltage of the galvanic reaction shown below i
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Section H: VCAA-Level Questions II (11 Marks)

INSTRUCTION: 11 Marks. 30 Seconds Reading. 10 Minutes Writing.

VCE Chemistry %

Question 24 (6 marks)
A galvanic cell was set up with Cl,/Cl~ and Fe3* /Fe?* as the two half-cells.

a. Write the half-equation occurring at the anode. (1 mark)

Fe’*(aq) — Fe®*(aq) + e~

b. Propose a suitable material for the cathode. Justify your answer. (1 mark)

Pt(s) or Graphite. Needs to be a conductor but inert.

c. With reference to this galvanic cell, explain why cations in the salt bridge do not move to the negative
electrode. (2 marks)

At the anode, the el ectrolyte becomes more positive (Fe*(2+) is being replaced by Fe®(3+)),

S0 negative anions are needed to balance this build up of charge.
lon flow has nothing to do with electrode polarity.

d. If, for every 5 mol of Cl,(g) being pumped in, 112 L of volume was required.

i. Find the molar volume of the chlorine gas. (1 mark)

1
=— = 224 L/mol

ii. Explain whether the electromotive force of the cell can be accurately predicted using the electrochemical

series in Item (1) of the Data Book. (1 mark)

Asthe molar volume is not 24.8, not SLC - EMF cannot be calculated accurately.
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Kuestion 25 (5 marks)

An iron electrode is completely covered in a non-conductor of electricity on the outside and is dipped into an
electrolyte containing iron (II) and iron (III) ions as shown below.

Z

a. Hxplain whether a spontaneous reaction will occur. (1 mark)
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b. The half-cell constructed above is then connected through an external and internal circuit to a Sn?*(aq)/Sn(s)
half-cell as shown below.

INon-conducto
n nNau 4 FQ’(S) Sﬂ(s)

Snz+(q)
g

i. Label the direction of electron flow in the box provided above. (1 mark)

ii. Write the reduction half-equation. (1 mark)

Sn®*(aq) + 2e~ — Sn(s)

iii. Write the oxidation half-equation. (1 mark)

Fe(s) — Fe?*(aq) + 2e”

iv. Write the energy conversions which take place. (1 mark)

Chemical - electrical energy
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Section |: Extension Questions (5 Marks)

Question 26 (5 marks)

The following galvanic cell is set up.

_

Fz(,,) ->

cadhnde epode

a. Label the cathode and anode in the boxes provided above. (1 mark)

b. Write the half-equations which occur at the:

i. Cathode. (1 mark)

%cc/\_/(_ lo— ’L‘:: C“ﬁy)

ii. Anode. (1 mark)

LI-O}’\’@.,_‘:\, ‘QOLCCJ:-\)—P‘ZA’HDCQ el

c. As the cell runs, bubbles are observed to be produced at an electrode. Determine whether this electrode is the
positive or negative electrode, identifying the gas which causes the bubbles. (1 mark)

N;}QN/L Qeonds_— Oy i ﬁ’va%Q :
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d. A pH metre is placed into both half-cells, and a change in pH is measured in only one of the half-cells.
Determine whether this electrode is a positive or negative electrode, explaining what happens to the pH at this

electrode. (1 mark)
Neac e destrods. (< s s
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Website: contoureducation.com.au | Phone: 1800 888 300 | Email: hello@contoureducation.com.au
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Free 1-on-1 Consults

What Are 1-on-1 Consults? r\-'}‘

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after-school weekdays, and all-day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next:)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

G

Booking Link

bit.lv/contour-chemistry-consult-2025






