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(S4ONTOUREDUCATION
Section A: Warm Up (10 Marks)

VCE Chemistry %

INSTRUCTION: 10 Marks. 7 Minutes Writing.

Question 1 (1 mark)

The oxidation state of Phosphorus in the pyrophosphate ion P,0,*” is:

A. +3.5 (ZP/&_’—J(C/ ):—,,_%
@5

C. +7 VLP—- 440t
D. +10 N P= A0
D— xS

Question 2 (9 marks)

A unique galvanic cell with multiple ions in the electrolyte solutions is shown below:

- o > _

——

— | 7-0

Ni G)

a

i. State the species present which will most readily reduce. (1 mark)

M)

(2D

P‘l’(s)

ii. Write the balanced half-equation that occurs at the cathode. (1 mark)

(Lﬁ{ + 2 —= H,

LT o)
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(S4ONTOUREDUCATION VCE Chemistry %

iii. Thus, state the 2 things that would be observed at the cathode as this cell operates. (2 marks)

+pldus O, Qo))
2. V&S&d‘f)(c, (MMC@ OH f/\eré’&x

—

b. Label the direction of flow through the circuit by placing an arrow in the box provided. (1 mark)

c¢. Explain why the left half-cell does not use zinc as its electrode. Ensure to reference the energy transformations
and any relevant half-equations. (2 marks) -

£ ?(mmmA, & el (0( N M\%&wd’h
N_ AM@M@KK D{,{mﬂgm ! m%
Zm/Q/ ’2/\/1 ;\,’f’zx,/ I\ (M\’F‘Q/ >M

d. The cell was constructed to determine the EMF of the cell according to the electrochemical series.

i. State the theoretical EMF expected to be observed. (1 mark)

2SS \/

ii. What would the concentration of Phosphoric acid (H;P0,) bein theﬁ(—op?—(—‘-maaj)
YoM Gr,p00=] 035
Kj}f___,‘w |

HPO, = &ﬁ*

o
&

(9.6 > P
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(S4ONTOUREDUCATION VCE Chernistry %
Section BrRamping Up (8 Marks)

7

INSTRUCTION: 8 Marks. 6 Minutes Writing.

Question 3 (1 mark)

Three beakers, each containing an iron strip and a 1.0,M solution of a metal salt were set up as follows.

/ Fo Fe

Beoaker | Beaker I Beaker |l
A reaction will occur in beaker(s):
/ and II only.
B. Iand Il only.
C. II and IIlonly.

D. Il only.

Question 4 (1 mark)

Some strips of the metals iron, zinc and silver were placed in separate beakers, each containing 1.0 M nickel(II)
sulfate, NiSO,, solution in waterat 25°C.

What is expected to occur over time?

A. Ni will be deposited in all of the beakers.

B. Ni will not be deposited in any of the beakers.

C. Areaction will occur only in the beaker containing Ag.

reaction will occur only in the beakers containing Fe and Zn.

T
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(S4ONTOUREDUCATION VCE Chemistry %

Question 5 (6 marks)

Hydrogen and oxygen gas cells are set up and compared. o

a. | The following hydrogen and oxygen gas cell, Cell A was set up in a school laboratory. \

"2

W]\\ = i//f@

i. State a material that can be used as a material for the electrode. Justify your answer. (1 mark)

%\3\] =t poks o @b )\ng}

ii. Write the half-equation which occurs at the: (2 marks)

Anode: A)\Z (:ﬂ —2 9—4"%@({\] +(2&’—

Cathode: @'\ ,-,,,'\/(—"'LlL r(:/‘,/rx\’\’ q{”-% Zm‘.)
=7 = -

Suppose a pH meter was placed into the electrolyte of the following cell, Cell B:

\ @—
0—> " —H,
H*
Products : : Products
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(S4ONTOUREDUCATION VCE Chemistry %

b. Explain what would be observed when measuring the pH in Cell B compared to if pH meters were placed into
each of the electrolytes of the half-cells in Cellﬁ( (3 marks)

\[\ (L\\ B e Z‘Zaﬁ\rb(«/\k/is élomd\ AN(S mreary
i Mu\ozai ar d/\MQ [l #uaco’\ ot cathedle ot

Cone rq( o ovais ettt oy,

— O

e\ A At catho o AL, H s used N‘&W‘/ﬁ @[@vﬁ\ jo

Weongs g@ss qac)xc,sowH xflcr%z% /

kfw& al @M bé&tsmeaw‘u,/gﬁ"( OB,

7~

V

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Chemistry %

Section C: Getting Trickier | (11 Marks)

INSTRUCTION: 11 Marks. 9 Minutes Writing.

Question 6 (11 marks)

near future.

Products «———

r_® Oho

a. State if the cell aboveis classified as a galvanic cell or not. Justify your answer. (1 mark)

Nes W arwels fran dowia\ D kil

The following cell was prototyped at standard conditions by NASA for its potential widespread use in society in the

0re/on SOCW\U{\QC)«SL/\ X ik (oY
< T p,

b. Label the polarity of th

ectrddes by placinga + and - in Keé(cles provided. (1 mark)

c. Write thgbalanced equation\andgverall reaction that takes place. (1 mark)

GOt 430, =29 (o, 30
@ () @) C0)
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(S4ONTOUREDUCATION VCE Chemistry %

d. Write the balanced half-equation forthe: Y/W g \S 0\

i. Oxidation half-cell. (1 mark) M’L

LAOH 38D —=0 (D, e
/HKZO'H/ w@@ﬁ—\

L, KO % oYY =2 29 £0H O H2% ™
09 Cof ®) «)

ii. Reductionhalf-cell. (1 mark)

O, £ 240+ Yoo —> GoOH"~
@) D o, )

e. [t is foundthat this cell generates 1.174 V @

i. Find the standard electrode potential of the oxidation half-equation. (1 mark)

(9= O.50V — | U= -OFF
L —o32v |
I ——

ii. Calculate the volume of oxygen needed for this cell to be able to generatﬁi 3.00 MJ %f\(eﬁ;ergy. (3 marks)
Q\Mé‘%( NGO\ = %w} — 2 )
N DN=2 N HORNE 3% L1l = 6SF )
MO \Enz 6.5x2.3= | 15‘3117

| E—
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(S4ONTOUREDUCATION VCE Chemistry %

f. These cells are yet to be widely implemented in society. EE (
State two features of these cells that make them difficult to use in day-to-day devices such as icles.
Explain your answer with reference to at least one United Nations Sustainable Development Goals. Use item
26.i. of the Data Book. (2 marks)

conduct electricity are expensive (e.g. Pt & Au) - this relates to United Nations Sustainable Development Goal
_7.:Affordable and clean energy” where fuel cells are clean but not affordable.
CContinuous supply is not suitable for use in things like phones because it's unsuitable for portable applications .

@ Fuel-cells-are-expensive,as-electrode-mustbe-porous-which-is-expensive, materials-which-are-catatytic,-inert and

Space for Personal Notes
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Section D: Getting Trickier Il (11 Marks)

INSTRUCTION: 11 Marks. 10 Minutes Writing.

Question 7 (1 mark)

were all 1 M.

1M R0,
H 1 M FQ/(NO)s(M)
1 M FQ/(NOS)Z(M)

Beaker

Which one of the following statements is correct?

Iron, Fe, is deposited at the bottom of the beaker.

The twgrhalf-reactions in the beaker immediately produce 1.09 V.
—_—

C./ The concentration of H,0,(aq) decreases immediately since it is the strongest reducing agent.

H;0,(aq). -

At standard conditions, solutions of Hydrogen peroxide, H, 0, , iron(III) nitrate, Fe(NO3 )5 and iron(II) nitrate,
Fe(NO;),, were added to a beaker. The initial concentrations of H,0,, Fe(NO3)3 and Fe(NO3), in the beaker

~The temperature of the contents in the beaker decreases immediately when Fe(NO3)3(aq) reacts with

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Chemistry %

Question 8 (10 marks)

The following primary cell is being studied by chemists to determine whether it is viable for day-to-day use in
society.

= Quter casing
(oneds—)

qumnsion spacy

|nsu|o\+ing plate
Cavbon vod

Bromine

|Asula+ing plate

Given the overall beaction
2
ZnBr, (1)
a. )

i. Explain, using oxidation numbers, which species is the reducing agent. (1 mark)

Wamm ﬁscmm Oxdohion .
?‘m@\ \b rMQO)”I AN OMC{/\% N N

ii. Identify which physical component is acting as the anode in the cell - the outer casing or the carbon rod -
by labelling one of the boxes on the diagram above. (T mark)

iii. Labelthe cathode above and explain the chemistry occurring in the region surrounding the cathode.
(2 marks) —

Néal\cq&{%(%, E(“w;\ Wl Ma{*o(k/ Miw ('v/(aa/\,
iode) NN & W éx*lwv\\ i I s B/~
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(S4ONTOUREDUCATION VCE Chemistry %

b. Explain the pumpose of the separator. (1 mark)

(o onue. reacdants o Y v i dired et
Yo ane. oo

c¢. The insulating plates within the cell ensure humans do not get burned when handling the cell. List and explain
two reasons why the cell gets very hot when operating. (2 marks)

:\) 1 (2l s o rd A erdifing m@\ Neeys_ i abmoh\ qoe/\czles
aérwﬂ ompprsins
2 Lecbon s QYO‘MV/{WK_ celtases SprePext hext (I mokes
D VAT I/\o’fkf

d. Thecellis left runningproduces a stable current of 5.0 A and a total of 300 kJ of electrical
energy.
ENE o/

i. Calculate the electromotive force produced by the cell. (2 marks)
E=\Ut
<
'(//_E’-\r ZDDXTO’\_ ‘] [ e DA }\’
V —_— —

0-1 V
i/ SAR G
<~

EZVIE=1

P

ii. If the main goal was to produce the maximal possible EMF, propose an alternative molten metal to use in
this cell instead of zinc. (1 mark)

IS
)

4/\

Lets a BREAK! .

Space for Personal Notes

CH34 [0.11]- A0S 1 Revision Il - Workshop ‘1 2




(SAONTOUREDUCATION 444 VCE Chemistry %

Section €: VCAA-Level Questions I (8 Marks)

INSTRUCTION: 8 Marks. 0.5 Minutes Reading. 7 Minutes Writing.

A fuel cell that can provide power for buses is the phosphoric acid fuel cell, PAFC. The electrolyte is concentrated
phosphoric acid and the reactants are hydrogen and oxygen gases.

A simplified sketch of a phosphoric acid fuel cell is given below.

. Give the equation for the half-reaction that takes place at the:

. On the diagram of the fuel cell, draw an arrow to show the direction in which tHe H,PO, i6n moves as the

Question 9 (8 marks)@ 0/(%\ T%
—_— L__//

e flow

Electvodes

HZ(g) 2(9)

ii. Cathode of'this cell. (1 mark)

Oy + T+t —> WO
) D (@)

cell delivers an electrical current. (1 mark)
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. =V \/
i. A particular cell operates ow much energy, in kJ, is dehverec?per mole of hydrog;) in this

fuel cell? (2 marks) —_—

nCH= Ima | G = 20 N0
(=n@DF= 9 K Uso0= [3EDC
VR = .90 )K 1B = (32S60 7
—\exorkt |/
L -

ii. By comparing the energy delivered permole of hydrogen in the fuel cell and the heat of combustion of
hydrogen, calculate the energy efficiency of this fuel cell. (1 mark)

peffe DAL o T8 e 2 27
S ala D)

—
— o)
- é?z / O
d. Describe one advantage and one disadvantage of such a fuel cell compared with a petrol-driven car engine.
4_/

(2 marks)

Advantage:

(NN (2)5+) oMot s e oo direck @% CoR DN
Cf\wmw\ {cw,vao{ ka L @SN N ‘)gdw\ Cot

W\A’\ \/‘wb M§

Disadvantage:

Tul il orew_f}mb et e prode cﬂ pefzns
mdn ot ot el 3 erclucy eledicy V‘J Ble afA%]
-\ . ——)

‘H)_% N 0‘«(%&\“ D.doe k \S\/\<}n -@nfrvméb\ .

Space for Personal Notes
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(S4ONTOUREDUCATION

Section F: Multiple Choice Questions (9 Marks)

VCE Chemistry %

INSTRUCTION: S Marks. 9 Minutes Writing.

Question 10 (1 mark)

Inspired from VCAA Chemistry Exam 2002

https://www.vcaa.vic.edu.au/Documents/exams/chemistry/chem22002.pdf#fpage=4

Half-cell 1: Cr3* (aq) + e~ - Cr?*(aq)

—_— —
Half-cell 2: Cr(s) — + Cr?*(aq) + 2e~
=

A VCE chemistry student sets up a galvanic cell using two standard half-cells with half-reactions:

Suitable materials for the electrodes of the two half-cells are:

Half-cell 1 Half-cell 2
A. / Platinum Platinum
@ ( Platinum Chromium
A\
\?Q Chromium Chromium
Platinum

>L Chromium

<

Question 11 (1 mark)

Which statement about the electrochemical series is correct?

>< Strong oxidising agents have strong conjugate-reducing agents.
7<The stronger the reductant, the more positive the E° value.
~~The stronger the reductant, the closerto zero the E° value.

— . .
D. ) Strong reducing agents donate electrons more readily than weak ones.

Space for Personal Notes
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(S4ONTOUREDUCATION VCE Chemistry %

Perchloric a

an extremely strong acid and a very powerful oxidising agent.

Whig e followng f ormulae represents the substance least likely to be produced when perchloric acid acts as
the(oxid a redox reaction?

an
A. c120
B. (:12'2 o
¢ &o,

Question 13 (1 mark)

The iron(II) ion, Fe?* (aq):

. Canactas an oxidant b%not_g_reductant. /

n act as a reductant but not an oxidant.
— /

Will always be reduced to Fe(s) in redox reactions.

Question 14 (1 mark)

A series of galvanic cells were constructed using four metals (4, B, C, D) and four 1 M solutions
(A%*,B%*,C?*,D?%), it was found that: A,— -

»  When the half-cell A/ A>* was connected to a B/B?* half-cell, electrons flowed from metal A to metal B.

- —_— —~ —

( »  When metal C wasadded to a solution of D2, a coating of metal}t_ggeared onmetal C.

0f metal D decreaseql.

The ranking of metals from weakest reductant to strongest reductant would be:

/@ B,AD,C
L o
~E- A,B,C,D gbﬁ

C. C,D,AB />Y% A
N 8D, 4 cE O% 0

CH34 [0.11]- A0S 1 Revision Il - Workshop C/z.p \ C ‘16
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Question 15 (1 mark)

A student sets up a galvanic cell using two standard half-cells as illustrated below:

Cu Fe

CM(NOQ 2(aq)
NI

FQ’(N03> Z(nq)

The solutions are connected to each other with a salt bridge consisting of an inverted U-tube containing an
appropriate electrolyte.

Which species below could be used as the electrolyte for the salt bridge in the illustrated cell?
S\
CH,0H \/ Solulle X oy
B) NH,(NO;) [\*r\é/

gNO3

~~\

4 KOH

Question 16 (1 mark) K( .
58 Oeid e

A galvanic cell can be constructed by combining a standard hydrogen half-cell to a standard Ni?* /Ni half-cell. In
this galvanic cell:

o d
S><The concentration of nickel(Il) ions would decrease. E’C@ (ZH +?b 2
Reduction would occur at the nickel electrode. A&a N [ ./3 M i?’t‘f"’?ﬁj

he pH of the solution in the standard hydrogen half-cell would increase:

—

. Hydrogen gas would be consumed at the anode.

Space for Personal Notes
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VCE Chemistry %

N

The following information applies to the two questions that follow

Solid oxide fuel cells (SOFC) are being considered for power generation and for use in space because of their high
efficiency, high power density and extremely low pollution. A simplified diagram showing the key parts of aSOFC

is shown below.

fael in ——

Peodion 1 01;‘;;1{«9'262[ S H|

YordbonL" tht 0" HZm(ZL o

0
~
— Aivr in
N 0>
0" 0,
0”
L Unased
—> gases
out

G 8 (0 24—
/&‘mﬁ_ !
water out - Eloctvodes ]

Question 17 (1 mark)

When the SOFC is generating electricity, which of the following statements is most likely to be

correct?

%Chemical energy is completely converted into electrical energy .

@T he reduction of the oxidant consumes electrons.

— /_’—/

The fuel undergoes oxidatiofi and its oxidation number Increases.

/

A. Tonly.

@ll and III only.
C. I andIl only.
D. III only.
Question 18 (1 mark)
In this cell:

A. Reaction 2 occurs at the anode which is negative.
I

. m . . ..
B. Reaction 2 occurs at the anode which is positive.
l—

“G(Reaction 2 occurs at the cathode which is negative.

D¢ Reaction 2 occurs at the cathode which is positive.
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Section G: VCAA-Level Questions II (8 Marks)

INSTRUEZTION: 8 Marks. 0.5 Minutes Reading. 7 Minutes Writing.

7
/Question 19 (8 marks) 20T NH/Y

Some students setup a ‘lemon battery’ experiment using freshly sanded strips of copper, Cu, and iron, Fe, as the
electrodes.

\

The students closed the switch, measured the voltage and determined the direction of the flow of electrons in the
external circuit. A diagram depicting their experiment and a table of their results are shown below.

Volmerter

Globe
Shvip of Fe Stvip of €5
(Fe electvode) (@_dod‘vodo)
(—\ Lemon
Results:
T~ N
Voltage < 0.35 V/
Movement of electrons. Fro@'l.)
'l
a. Lemon juice can be considered as an aqueous solution of H* ions. lzc

Write balanced half-equations for the reactions at the electrodes in the copper-iron lemon battery. (2 marks)

€ Cu electrode: (LH/%C“!L\* r),(;_‘/) H)@}\)

€' Fe electrode: F} ¢ S;\} — \:-0’2+m(> + {Z,t:

b. Identify the electrode that acts as the cathode. (1 mark)

[ 2)erdmpck
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i. Usingthe electrochemical series, find the theoretical voltage for this lemon battery. (1 mark)

4 0otV

ii. Explain why the experimental value of the voltage is different from the theoretical voltage. (2 marks)

Sefmmnfv A Syondord, cirditions gy WMlql/?Y/\d R %,

rcm w{/r o b= LM |

d. The Cu electrode in the lemon battery is replaced with a freshly sanded strip of aluminium, Al.

For this aluminium-iron lemon battery, state the expected direction of electron flow. Justify your answer.
(2 marks)

A\’_‘D ?C/ e Har —

/5( \ bﬁww A2 &meﬂsr\’ /‘M\dﬁﬂ* / ONLP\X} N g@kﬂub

T onsyhin bo A c(\/-BM T \'t’ng

. J
,bS\ Ceds 05 rmod,b;/\ow

Space for Personal Notes
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Website: contoureducation.com.au | Phone: 1800888 300 | Email: hello@contoureducation.com.au
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Free 1-on-1 Consults

What Are 1-on-1 Consults? :}‘

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

Who CanJoin? 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.:)

VVVvVYVYYVYY

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

G

Booking Link

bit.ly/contour-chemistry-consult-2025




