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(S4ONTOUREDUCATION VCE Cheristry %
Section A: Recap (5 Marks)

Learning Objective: [2.1.1] - Identify differences between galvanic & electrolysis for electrodes

Definition

energy conversions, and electron flow

Galvanic Cells Electrolytic Cells
Spontaneous
Reaction [Yes] / [No] [Yes] / [No]

E
Conr\]/eerrgs!i,on ()W\"_’%\Q/ the—> chern

Type of

Reacion [Exothermic] / [Endothermic] [Exothermic] / [Endothermic]
SSILVL, > | . weadk—
Oxidant / 22l = ) Redactant
ReducFant Sl’°"+‘""w‘*$ Non spontancous
gelatlvi ~
trengt Y .y
o Red udp\ nt Oxidant
Electron
Flow M —> Co«\{\o&b amndl_—> cc«lkt)g_

Anode AD C‘—) P@@
Cathode E,CQB P-C@

Salt-Bridge /

Electrolyte Cations - [cathode] / [anode] Cations - [cathode] / [anode]
lon Flow

Definition

» When predicting electrolytic reactions, do not forget to include fH')y@

» Metals at the cathode are U\(II‘CC&!)'IU\Q,

» Voltage required is 3‘@0\@&% /7{\(%(/\’/-(9_,
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(S4ONTOUREDUCATION VCE Cheristry %

Question 1 (5 marks) Walkthrough.

A cell involves the electrolysis of a solution of nickel (II) nitrate with a ﬁ@e&e and copper anode.

The diagram of the cell is shown below.

p—

<
AN ono

a. Label the right electrode as the cathode or anode in the diagram provided above. (1 mark)

b. Write the balanced half-equation for the reaction which occurs at the: (2 marks)

Posit%?e%trode: ( w(\-% 6’?/{/“(_(2&/

Negative electrode: .1/‘:(06\’{—2&/ >r\) L¢s)

c. As the reaction progresses, multiple observations are seen to occur.

List two observations which occur in the electrolyte. Justify your answer. (2 marks)

aplben sty Weome mge Muas G L}O(“c)vw* )

INCtose < d ¢ g;t)m(]’ﬁ\w‘& ﬁ\}i((\ ’('\H(V‘QJD
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(S0ONTOUREDUCATION
Section B: Warm Up (12 Marks)

VCE Chemistry %

INSTRUCTION: 12 Marks. 8 Minutes Writing.

Question 2 (2 marks)

Complete the following table regarding the type of reaction occurring and the polarity for each electrode.

Galvanic Cells Electrolytic Cells
[reduction] / [oxidation] [reduction] / [oxidation]
Anode
[positive] / [negative] [positive] / [negative]
[reduction] / [oxidation] [reduction] / [oxidation]
Cathode
[positive] / [negative] [positive] / [negative]

Question 3 (1 mark)
Which statement is true for both a galvanic cell and an electrolytic cell?
7(_Oxidation occurs at the negative electrode.

%The anode is negatively charged.

. The strongest oxidant will react with the weakest reductant.

’(@Electrons flow from the anode to the cathode.

Space for Personal Notes
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VCE Chemistry %

Question 4 (1 mark)

)

2

H,0(1) - 2H,(g) + 0,(g)

Select the alternative that would only react in an electrolytic cell.

A7)+ AgNOsae) = 70 N0,);(a0) + 45) S

Mg(s) + H,0(1) » Mg(OH),(

V‘G (8

Cl,(g) + Fel,(aq) - FeCl,(aq) +15(g)

L ~——

(-

Question 5 (1 mark)

Inspired from VCAA Chemistry Exami 2021
https://www.vcaa.vic.edu.au/Docum¥nts/e

ns/chemistry/2021/2021chem-w.pdf#page=4

Consider the following characteristics of electrolytic cells and galvanic cells:

Characteristic

Electrolytic Cells /

Galvanic Cells

yd

Cathode is negative.
-

Cathode is positive./

@,

Have non-spontaneous reactions.
D c——

—
Have spontaneous reactions.

Reduction occurs at the anode.

Reduction occurs at the cathode.

A

Produce electricity.

Consume electricity.

/

{ A. Only 1 and 2.
B. Only 2 and 3.
C. Only 3 and 4.

D. Only 1, 2, and 4.

rd

Which of the following combinations of characteristics of electrolytic cells and galvanic cells are correct?

Space for Personal Notes

CH34 [0.12] - Introduction to Electrolysis - Workshop




(S4ONTOUREDUCATION

VCE Chemistry %

Question 6 (7 marks)

Electricity is run through some water according to the following setup using inert electrodes.

i. State whether the left electrode is the anode or the cathode. (1 mark)

ANOML—~

ii. Hencmalf-equation occurring at the positive electrode. (1 mark)
1O Y2 O 4 bttt

N

( @ )
¢. Hence, Iist 3 things that would be observed asthiscetl operates. (3 marks)

1. hu\SAD\KX Anda_ COZCj)r\I

b. WMtion occurring in this cell. (1 mark)
@_&/ W —> Hl £ 20t

2w DO ok CH )

b 77

5wl qpes Aown

d. Find the voltage which needs to be inputted for the electrolytic cell to operate. (1 mark)

O — |23 =-2.0L

[>ToeU |
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Section C: Ramping Up (14 Marks)

VCE Chemistry %

INSTRUCTION: 14 Marks. 11 Minutes Writing.

Question 7 (8 marks)

The following cell was set up by Athena using platinum electrodes. She inputs a voltage of 2 V.
\\}
)I/I

/

a. Label the direction of electron flow by placing an arrow in the box above. (1 mark)

b. Write the relevant balanced anode half-equation occurring. (1 mark)

) (S

c. Write the balanced overall equation taking place in this cell. (1 mark)

9] f’%'%“———) H,
(acl) =(9)

—

) (93

D \(~£>f—> b Hy

\
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d. State the minimum voltage required to be inputted for the cell to operate. Hence, explain whether a reaction
will occur, given Athena has inputted 2 V and state any other observations that would be made due to this.
(2 marks) -

FMF = - 05t=- %%Vlm\q\m b greokffen, 0. St -

P 20> (O’Sltk/ rcodw&/\ accu/\%
5 pweo i1, —> heotrlo godumd

e. Describe the colour change that would be observed within the electrolyte by Athena as this cell operates.
Justify your answer. (1 mark)

Hffm\ 9—\ ce) m (o &ﬂ@& IZM’\’ [7 £ 1< baw
m@ﬂmﬂl NN i bmwn, ekcjw(akm\ e
\n\(’/xv, b%sr\

f. After some time, all the ions in the solutions are exhausted. Explain what would happen in the cell. (2 marks)

N\y Hl@ 1< ,ép’?‘ OWJ\ Q—d’hb@ Wak™ wWxaule) e wf
\'\S(T"(/)( N %D N~ 0-\...\’(-25Hm\

Howeas, Fruedd esuire o 1olltge 106V Y enly
)APU\%M ;O M reoecéw&)/\ wordd S J

Space for Personal Notes
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Question 8 (6 marks)

Daniel has a few iron rods lying around so he decides to put them to use by constructing the following setup:

e
ANN

—

Fw(s) _— &~ FQ/(S)

—~—~——

2

a. Label the electrode on the right as either the anode or cathode in the box provided. (1 mark)

b. Hence, write the relevant half-equation taking place at the right electrode. (1 mark)

~> Y, +2oH"
(5 (o

i. Jl}lkine what colour the electrolyte is before any of the reactions take place. (1 mark)

NN el DA
Y ) 1

ii. Using your answers from part b. and part c., explain four different things that would be observed for this
cell as it operates. (2 marks)

L s B\ ror codhode O{MUFDHM) QXWJ :

2. (ol in Bt
s Bede s dtrese - incire. (Tlueed )
. Solub m indense | N 21,
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Section D: Getting Trickier | (10 Marks)

|4
/ INSTRUCTION: 10 Marks. 8 Minutes Writing.

Question 9 (1 mark) [/\(C_,

When 1 M CuSO0, is electrolysed using a copper anode and platinum cathode, the products formed are:
A. 0, H*,H,, OH™
B. 0, H*,Cu

—~
C. /Cu?*,Cu
\

D. Cu?*,H, OH"

Question 10 (9 marks)

a. Explain, with appropriate justification, why the cell constructed will not achieve his goal. (2 marks)

(\I ﬁw < cannecked o e neocihve, wmin\ (dadn is de

s de mem Hom& uw/m ocicdedion
OA’ &V\L a/\o)\L _
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b.

i. For the cell shown, write the appropriate half-equation which involves an increase in oxidation number for
the species reacting. (1 mark)

9@‘ ’9&‘ + Yo~
D)

ii. Write the other half-equation taking place. (1 mark)

St £ 9 —> S
©q)

atp

c. State the one major change that would be observed by Devon as this cell operates. (1 mark)

EO,N\\QQWMM Jic s Bosn /,)g(l%u\rl’ht
Q‘«(cfb@ﬂkx Juns e e

i. Propose what change Devon should make in order to realise his goal of using up the silver, using the same
chemicals. (1 mark)

Comeel Aey Yo de D@&W@ deaminyl dﬂ Immv) b Mo
H—“H/\ﬂ evmyg\

ii. Hence, with the change proposed in part d.i., such that the silver is able to be consumed, state how the
EMF supplied would differ from that in Devon’s original set-up. (1 mark)

FNECAy = @S\ — Loy = -0.9¢V
EME (ppo V= OIS-OL =-0.85/
N moéu‘m >0 &3V 3 e{)‘fed\‘oﬂs FQ%\MW\ 0.9

iii. State 2 other differences — in terms of physical observations — as this new cell operates, in comparison to
the original cell shown. (2 marks)

1. i) ales! s o Mt
2< 4 dhe anede_

2. J S ey 0 0o lroer odued a5 280 o \u’wﬁ s

IN! nw@”m&w&m&r N9) ej{dw(qk/ 09\ O(\cd?l\)ﬂ///ﬁ bwon
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(S4ONTOUREDUCATION
Section E: Getting Trickier Il (16 Marks)

VCE Chemistry %

INSTRUCTION: 16 Marks. 14 Minutes Writing.

Question 11 (9 marks)

a. State what the strongest oxidant and the strongest reductant present are. (1 mark)

Cr;0; 2 (aq)

Strongest oxidant:

Strongest reductant: OH™(aq)

overall equation taking place. (2 marks)

Simran places solutions of potassium dichromate, hydrochloric acid, and sodium hydroxide together in a beaker.

b. Explain whether she would observe a reaction upon mixing these chemicals together. If so, write the relevant

Yes, a spontaneous reaction would occur as the strongest oxidant is higher up on the ECS
than the strongest reductant.

2Cr,0,% (aq) + 16H*(aq) — 4Cr®*(aq) + 8H,0(1) + 30,(g)

what effect this would have had on the scenario. (2 marks)

¢. As Simran’s friend, you advised her that she should not have added hydrochloric acid to the beaker. Explain

| will occur if H™ is not present/if HCl was not added.

| Because now there are no H*(aq) available for the dichromate to react with. so the
strongest oxidant which can now react 1s just water. Thus, no spontaneous reaction

CH34 [0.12] - Introduction to Electrolysis - Workshop
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Following your advice, she finds a clean, new beaker and only adds in solutions of potassium dichromate and
sodium hydroxide. She also adds in electrodes and connects the whole thing to a power supply, as shown below:

Poy—> —— Agy

i. Write the half-equation occurring at the negative electrode. (1 mark)

2H,0(1) + 2e~ — H,(g) + 20H (aq)

ii. Write the other half-equation taking place. |

40H™(aq) = 0,(g) + 2H,0(1) + 4e~ L

iii. Hence, or otherwise, if Simran were to place a pH meter in the electrolyte, outline what she would observe
before she turns the power supply on, and when she turns it off at the conclusion of the experiment.
(2 marks)

- (1). As the solution is initially basic, she would observe a high pH (close to 14). B
(2). As the cell operates, since the overall equation does not feature OH ™, there is no change
— in pH, and therefore it will stay constant but basic. L

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Cheristry %

Question 12 (7 marks)

Leviana decides to set up an electrolytic cell A which comprises of a solution of both copper (I) nitrate, whereas
Jody decides to set up an electrolytic cell B which comprises copper (1) nitrate. They both use platinum
electrodes.

The half-equation for Cu* ions can be found below:

Cu*(aq) + e~ — Cu(s) E®=+0.54V

Cell A A B

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

i. Cell A. (1 mark)
CnT+e— G

o

[CTAN (>)
ii. Cell B. (1 mark)

G4 W% —> (.
) Q)

b. As both cells react, different things are observed to happen in each cell in terms of colour change. Explain the
difference in colour observed between the two cells. (2 marks)

G A - (Aagy fcused | Gl R: (W) 15 used)
e dure less, e | elecholge A L B
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¢. Both cells are run for 10.0 minutes at a voltage of 0.89 V and an electric current of 1.00 A. The mass of the
electrodes from each cell weighs exactly 10.0 g. —_

When both the electrodes from each cell are weighed before and after electricity is run through the cell, it is
found that one of the cells (Cell 4 or B) has much heavier electrodes than the other cell. State which cell is

likely to hav ier electrodes, giving justification for your reasoning. (3 marks)
|l A

T L K> G i TR
/\ Uind\ —> Dmo\ ond P o ™
() £ parits 0300, & Wkbose ﬁvﬁo{d (s zmaérh O-F1/.

,-m/@c&&/\ O 1N oz,\\ 2, Ym%m%

(e)l reguires VD\’W]L—;(» 4 @\ B Wy f-
OSY — [23=-0.61V 0.3%> -d3av

Whees @ \/AY Vb) Let’s take a BREAK!

T
'/V\’inrr&&/ frass lerhade dng_ o CWQ '@/fo

A1t

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Cheristry %

Section F: VCAA-Level Questions | (9 Marks) q—“ \KS,

INSTRUCTION: 9 Marks. 30 Seconds Reading. 9 Minutes Writing.

Question 13 (9 marks)

To produce ethanol, the electrolysis of carbon dioxide gas CO,(g) in alkaline water is often used. The
half-equation involving CO,(g) and some other relevant species are as follows:

0,(g) + 4H*(aq) + 4e~ [= 2H,0(1)

2H,0(1) + 2™ = H,(g)|[+ 20H (aq)

«— €0,(9)

e

Cau electvode
wortedy |

Gvapki'l'b
lectvode

a. Describe the requirements for an electrolytic cell to operate. (1 mark)

rQC{u‘lfm Ahe T/l)ozt’ro,(i/ oMk e/ng 0 pﬂfcux

(\Of\*gjlﬂrr\'dmcuc recieXion 0 Ercu .

b. Identify whether the Cu electrode is the anode or the cathode in the box above. (1 mark)

CH34 [0.12] - Introduction to Electrolysis - Workshop
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c. Write the balanced half-equation for the reaction occurring at:

i. The cathode. (1 mark)
V(O ANUKO+ 11 —> LsOR+ [aoH”
@ n = (a9 (cq)
ii. The anode. (1 rnark)l }-S
LOH™ —D O+ DHO+ 4y
(D @) (V) =—

d. Hence, determine the applied voltage required for the electrolysis of the cell to operate after some time has
passed. (1 mark)

MY Z -0.23-0.42-033V . 0N/ L b h\m}th’
S~

e. Describe the expected change in pH as the cell runs providing justification for your reasoning. (2 marks)
o dn : G
CZ),(H\{, Sdl\(v( ,/\C'AA( g(*—l_\) rﬁﬂa'{ J\'f f{’hf OV\M-Q/-

AY

f. Identify the oxidising agent in this reaction. Give reasoning using oxidation numbers. (2 marks)

C@ucﬁ

\f\ (O qum&wm nuanM\A? C ity

0 CorsOH oxddation nmw ey

A oxeion vaiaei\dleme(c ¢ o/w/wxg . _rtuchn
}%U\Q oS oS «W\e C)Qd(ﬁ\/\\c? mf/&

Space for Personal Notes
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ection G: Multiple Choice Questions (7 Marks)

~4ONTOUREDUCATION VCE Chemistry %

INSTRUCTION: 7 Marks. 7 Minutes Writing.

Question 14 (1 mark)

Which one of the following pairs of statements is correct for both electrolysis cells and galvanic cells?

Electrolysis Cell Galvanic Cell

\?( Both electrodes are always inert. / Both electrodes are always made of metal.

concentration.

V4 .
>?<\ Electrical energy is converted to chemical energy. The voltage of the cell is independent Ofth><

The products are dependent on the half-cell

C. Chemical energy is converted to electrical energy>< components

v

N—
N p The products are dependent on the half-cell /
) components.

Chemical energy is converted to electrical enery {

L

Question 15 (1 mark)

When a direct current of electricity is conducted by an aqueous solution of an electrolyte in an electrolytic cell:

>Ll"he movement of electrons accounts for tflyfﬂow through the solution.
@he solution remains electrically neutral.
_//

%Electrons always flow towards the positive electrode.

I><The number of positive ions moving toward one electrode is a al to the number of negative ions
moving toward the other electrode. h

=)
NI

Dcea
r/

7

Space for Personal Notes

o
2&\"7\
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Question 16 (1 mark)

In the electrolysis of very dilute sodium chloride solution using platinum electrodes, a product at the anode is most
likely to be:

A. Chlorine.

(EOxygen.

C. Sodium.

D. Hydrogen.

Question 17 (1 mark) .BD ”{Z

A direct electric current is passed through 1.0 M K,SO, solution using inert electrodes. The following standard
reduction potential is provided in addition to those in the Data Book.

S,0g%7(aq) + 2~ 2 250,27 (aq)  E°=201V

Which one of the following equaTions Tepresents the reaction that occurs at the anode?

A. 250,27 (aq) = S,05%7(aq) + 2e”

@HZO(I) - 0,(g) + 4H* + 4e”

C. 2H,0(1) + 2e™ —» H,(g) + 20H (aq)

TN

D. K*(aq) + e~ = K(s)

Space for Personal Notes
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VCE Chemistry %

Question 18 (1 mark)

Consider the following electrolytic cell.

The reaction that occurs at the anode is:
A. Fe?*(aq) + 2e~ - Fe(s)
B. Agt(aq) +e™ » Ag(s)

C. Ni(s) » Ni**(aq) + 2e~

@ Fe?*(aq) » Fe3*(aq) + e~

=N\

Space for Personal Notes
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VCE Chemistry %

Question 19 (1 mark)

voltage until the electrolysis began.

A. Potassium metal.

d B. ) Iron(I1I) ions.

C. Oxygen gas.

D. Iron metal.

PONW

supply

The product at the anode is most likely to be:

Platinum

electvode

The diagram represents an arrangement used by a student to investigate the electrolysis of a mixture containing
two metal chlorides. The solution contains 0.010 M KCI and 0.010 M FeCl,. The student carefully increased the

Solution containing

Ka (aq) and Fwaz(aq)

Question 20 (1 mark)

® Increase overall.

C. Decrease overall.

A. Increase at the anode and decrease at the cathode.

An electric current is passed through 1 M Nal solution. The pH in the container would:

e: ‘Bﬁ@m{-’&:é
PO LI DL+
G ()

D. Increase at the cathode and decrease at the anode.

o))

Jrilwal—r@

“p

C

Space for Personal Notes
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Section H: VCAA-Level Questions Il (S Marks) /\ﬁg—m

Q) .

__d¢ ) ph e /9

INSTRUCTION: 9 Marks. 30 Seconds Reading. 9 Minutes Writi

tf Weekdong S0
Question 21 9 marks) (DUHD |3F 3O \ Weods  (OAM-10TM

A solution of potassium iodide, KI(aq) is electrolysed using platinum electrodes according to the set-up below.

Anode

®

Cathode

S,

) C' g

K‘(‘o

a. Label the polarities of the electrodes in the boxes provided above. (1 mark)

CH34 [0.12] - Introduction to Electrolysis - Workshop ‘22
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b. As the reaction proceeds, a solid sludge is observed to be formed, from one electrode before sinking to the
bottom of the electrolyte.

i. Identlfy the solid and tQactrdde where it is being formed pr&wdmg justification for your reasoning.

'\DfQ\V\R/ oA T e (s e Cgopdf etual
9< [/u\\\ O>d()\ic Oceadlire ’\? ’]{/ﬁ Q)I\Ou'ﬂ"b{ o\?f(c,ogfbo’)
(2=l e D .

)‘) e\ 18 Nado. ,11@

Bam R?M below onx&&km L1

ii. Explain why the solid does not coat onto the electrode, but rather, falls to the bottom of the
electrolyte. (1 mark)

lheo [voot o g ):(\/Lu; ot u/r}@l\j@
M\ i s o) dhe mueden) .

c. At the other electrode, bubbles are being formed and when a pH meter is inserted, its reading is not 7. Identify
the gas formed formed and the corresponding pH change, writing a half-equation to justify your reasoning. (2 marks)

ML ot (/\&M&Q LD & ceoluad oo
o hotf- tauetton . Q(H@%(Zb = o 204 _
L E— e
OH S-QWW(’J reer coludin (XN Lasle
@H naRese s
@@M?@W N

d. Descritfe what would happen if a match was held above the cell. Justify your reasoning, by writing an equation
to show the reaction which would take place. (2 marks)

A e Ls/)/M\ACQcA rdloline o vedzh olpre

At o) | (ese. on ZX@)@Q@Q

(l’_Y‘\/‘nﬂ"(_ ﬁq l'/_g Hf\@fn
"7) T kﬁ
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Section [: Extension Questions (5 Marks)

Question 22 (5 marks) Q 3

. . . . . f__/ﬁ
Two electrolytic cells were connected in series using platinum electrodes, as shown below:

wow

CQ/“ 1 Feas(«) C@ll ZZ"B'Z(MQ
(50mL, 1.p0nA (80,1400 A
! i. Possible reactants in Cell 1: Fe', €I
Possible reactants in Cell 2. Zn™*, Br~ and water
a. Predict the reactions occurring at: Cell 1:
Electrode A Anode: 21,0, — O, +4H  +de” (1)
Electrode A: Electrode B Cathode: I, +e” —>Fe, (1 mark)
Electrode D: Cell 2: | (1 mark)
Electrode C Anode: 2Br, . — Bry, +2e
b. Write an overall equation for Cell 1. (1 mark) Electrode D Cathode: Zn;,, +2¢” —>Zn, (1)

3+ + 2+
QHEO“) + 4Fe(ﬂq) —> Oz(g) + 4H(“q) +4Fe(“q)

¢. Determine the voltage that would be required for the electrolysis of the two solutions. Using equations if
appropriate, describe the effect, if any, that this voltage will have on the predicted reactions occurring at
electrodes A to D. (2 marks)

046V +1.85V =231V

Morethan 2.31 V isrequired.

Space for Personal Notes
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Website: contoureducation.com.au | Phone; 1800 888 300 | Email: hello@contoureducation.com.au

VCE Chemistry %
Free 1-on-1 Consults

What Are 1-on-1 Consults? %

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

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. :)

vvYyvyVvyYvy

SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link @

bit.lv/contour-chemistry-consult-2025






