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Scope	of	study	
Chemistry	explores	and	explains	the	composition	and	behaviour	of	matter	and	the	chemical	
processes	 that	 occur	 on	 Earth	 and	 beyond.	 Chemical	 models	 and	 theories	 are	 used	 to	
describe	 and	 explain	 known	 chemical	 reactions	 and	 processes.	 Chemistry	 underpins	 the	
production	 and	 development	 of	 energy,	 the	 maintenance	 of	 clean	 air	 and	 water,	 the	
production	of	food,	medicines	and	new	materials,	and	the	treatment	of	wastes.		

VCE	Chemistry	enables	students	to	explore	key	processes	related	to	matter	and	its	behaviour.	
Students	consider	the	relationship	between	materials	and	energy	through	four	themes:	the	
design	and	composition	of	useful	materials,	the	reactions	and	analysis	of	chemicals	in	water,	
the	efficient	production	and	use	of	energy	and	materials,	and	the	investigation	of	carbon-
based	compounds	as	important	components	of	body	tissues	and	materials	used	in	society.	
Students	examine	classical	and	contemporary	research,	models	and	theories	to	understand	
how	 knowledge	 in	 chemistry	 has	 evolved	 and	 continues	 to	 evolve	 in	 response	 to	 new	
evidence	and	discoveries.	An	understanding	of	the	complexities	and	diversity	of	chemistry	
leads	 students	 to	 appreciate	 the	 interconnectedness	 of	 the	 content	 areas	 both	 within	
chemistry,	and	across	chemistry	and	the	other	sciences.		

An	important	feature	of	undertaking	a	VCE	science	study	is	the	opportunity	for	students	to	
engage	in	a	range	of	inquiry	tasks	that	may	be	self-designed,	develop	key	science	skills	and	
interrogate	 the	 links	 between	 theory,	 knowledge	 and	 practice.	 In	 VCE	 Chemistry	 inquiry	
methodologies	can	include	laboratory	experimentation,	modelling,	site	tours,	fieldwork,	local	
and	remote	data-logging,	simulations,	animations,	literature	reviews	and	the	use	of	global	
databases.	Students	work	collaboratively	as	well	as	independently	on	a	range	of	tasks.	They	
pose	questions,	formulate	hypotheses	and	collect,	analyse	and	critically	interpret	qualitative	
and	quantitative	data.	Students	analyse	the	limitations	of	data,	evaluate	methodologies	and	
results,	 justify	conclusions,	make	recommendations	and	communicate	their	 findings.	They	
investigate	 and	 evaluate	 issues,	 changes	 and	 alternative	 proposals	 by	 considering	 both	
shorter	 and	 longer	 term	 consequences	 for	 the	 individual,	 environment	 and	 society.	
Knowledge	 of	 the	 safety	 considerations,	 including	 use	 of	 safety	 data	 sheets,	 and	 ethical	
standards	associated	with	chemical	investigations	is	integral	to	the	study	of	VCE	Chemistry.		

As	well	as	an	 increased	understanding	of	scientific	processes,	 students	develop	capacities	
that	 enable	 them	 to	 critically	 assess	 the	 strengths	 and	 limitations	 of	 science,	 respect	
evidence-based	conclusions	and	gain	an	awareness	of	the	ethical,	social	and	political	contexts	
of	scientific	endeavours.		

	 	



	

Aims	
This	study	enables	students	to:		

• apply	models,	 theories	and	concepts	 to	describe,	explain,	analyse	and	make	predictions	
about	 chemical	 phenomena,	 systems,	 structures	 and	properties,	 and	 the	 factors	 that	 can	
affect	them	 	

• understand	and	use	the	language	and	methodologies	of	chemistry	to	solve	qualitative	and	
quantitative	problems	in	familiar	and	unfamiliar	contexts	 and	more	broadly	to:	 	

• understand	 the	 cooperative,	 cumulative,	 evolutionary	 and	 interdisciplinary	 nature	 of	
science	 as	 a	 human	 endeavour,	 including	 its	 possibilities,	 limitations	 and	 political	 and	
sociocultural	influences	 	

• develop	 a	 range	 of	 individual	 and	 collaborative	 science	 investigation	 skills	 through	
experimental	and	inquiry	tasks	in	the	field	and	in	the	laboratory	 	

• develop	an	informed	perspective	on	contemporary	science-based	issues	of	local	and	global	
significance	 	

• apply	their	scientific	understanding	to	familiar	and	unfamiliar	situations	including	personal,	
social,	environmental	 and	technological	contexts	 	

• develop	attitudes	that	include	curiosity,	open-mindedness,	creativity,	flexibility,	integrity,	
attention	to	detail	and	respect	for	evidence-based	conclusions	 	

• understand	and	apply	the	research,	ethical	and	safety	principles	that	govern	the	study	and	
practice	of	the	discipline	in	the	collection,	analysis,	critical	evaluation	and	reporting	of	data	 	

• communicate	clearly	and	accurately	an	understanding	of	the	discipline	using	appropriate	
terminology,	conventions	and	formats.	 	

	 	



	

Contribution	to	final	assessment	(VCAA	points	towards	ATAR)	
Unit	3	

	
Unit	4	

	



	

Unit	3	
Area	of	Study	1	
What	are	the	options	for	energy	production?	
In	this	area	of	study	students	focus	on	analysing	and	comparing	a	range	of	energy	resources	
and	technologies,	including	fossil	fuels,	biofuels,	galvanic	cells	and	fuel	cells,	with	reference	
to	 the	 energy	 transformations	 and	 chemical	 reactions	 involved,	 energy	 efficiencies,	
environmental	impacts	and	potential	applications.	Students	use	the	speci	c	heat	capacity	of	
water	and	thermochemical	equations	to	determine	the	enthalpy	changes	and	quantities	of	
reactants	and	products	 involved	in	the	combustion	reactions	of	a	range	of	renewable	and	
non-renewable	fuels.		
Students	 conduct	 practical	 investigations	 involving	 redox	 reactions,	 including	 the	 design,	
construction	and	testing	of	galvanic	cells,	and	account	for	differences	between	experimental	
findings	and	predictions	made	by	using	the	electrochemical	series.	They	compare	the	design	
features,	operating	principles	and	uses	of	galvanic	cells	and	fuel	cells,	and	summarise	cell	
processes	by	writing	balanced	equations	for	half	and	overall	cell	processes.		
	
Area	of	Study	2	
How	can	the	yield	of	a	chemical	product	be	optimised?		
In	this	area	of	study	students	explore	the	factors	that	increase	the	efficiency	and	percentage	
yield	of	a	chemical	manufacturing	process	while	reducing	the	energy	demand	and	associated	
costs.		
Students	 investigate	how	the	 rate	of	a	 reaction	can	be	controlled	so	 that	 it	occurs	at	 the	
optimum	 rate	 while	 avoiding	 unwanted	 side	 reactions	 and	 by-products.	 They	 explain	
reactions	with	reference	to	the	collision	theory	including	reference	to	Maxwell-Boltzmann	
distribution	curves.	The	progression	of	exothermic	and	endothermic	reactions,	including	the	
use	of	a	catalyst,	is	represented	using	energy	pro	le	diagrams.		
Students	 explore	 homogeneous	 equilibrium	 systems	 and	 apply	 the	 equilibrium	 law	 to	
calculate	 equilibrium	 constants	 and	 concentrations	 of	 reactants	 and	 products.	 They	
investigate	 Le	 Chatelier’s	 principle	 and	 the	 effect	 of	 different	 changes	 on	 an	 equilibrium	
system	and	make	predictions	about	the	optimum	conditions	for	the	production	of	chemicals,	
taking	into	account	rate	and	yield	considerations.	Students	represent	the	establishment	of	
equilibrium	and	 the	 effect	 of	 changes	 to	 an	 equilibrium	 system	using	 concentration-time	
graphs.		
Students	investigate	a	range	of	electrolytic	cells	with	reference	to	their	basic	design	features	
and	 purpose,	 their	 operating	 principles	 and	 the	 energy	 transformations	 that	 occur.	 They	
examine	the	discharging	and	recharging	processes	in	rechargeable	cells,	and	apply	Faraday’s	
laws	to	calculate	quantities	in	electrochemistry	and	to	determine	cell	efficiencies.		
	
	 	



	

Unit	4	
Area	of	Study	1	
How	can	the	diversity	of	carbon	compounds	be	explained	and	categorised?	
In	this	area	of	study	students	explore	why	such	a	vast	range	of	carbon	compounds	is	possible.	
They	 examine	 the	 structural	 features	 of	 members	 of	 several	 homologous	 series	 of	
compounds,	 including	 some	 of	 the	 simpler	 structural	 isomers,	 and	 learn	 how	 they	 are	
represented	and	named.		
Students	investigate	trends	in	the	physical	and	chemical	properties	of	various	organic	families	
of	compounds.	They	study	typical	reactions	of	organic	families	and	some	of	their	reaction	
pathways,	and	write	balanced	chemical	equations	for	organic	syntheses.		
Students	 learn	 to	deduce	or	 confirm	 the	 structure	and	 identity	of	organic	 compounds	by	
interpreting	data	from	mass	spectrometry,	infrared	spectroscopy	and	proton	and	carbon-13	
nuclear	magnetic	resonance	spectroscopy.		
	
Area	of	Study	2		
What	is	the	chemistry	of	food?		
Food	contains	various	organic	compounds	that	are	the	source	of	both	the	energy	and	the	raw	
materials	that	the	human	body	needs	for	growth	and	repair.	In	this	area	of	study	students	
explore	the	importance	of	food	from	a	chemical	perspective.		
Students	study	the	major	components	of	food	with	reference	to	their	structures,	properties	
and	functions.	They	examine	the	hydrolysis	reactions	in	which	foods	are	broken	down,	the	
condensation	 reactions	 in	which	 new	biomolecules	 are	 formed	 and	 the	 role	 of	 enzymes,	
assisted	by	coenzymes,	in	the	metabolism	of	food.		
Students	 study	 the	 role	of	 glucose	 in	 cellular	 respiration	and	 investigate	 the	principles	of	
calorimetry	 and	 its	 application	 in	 determining	 enthalpy	 changes	 for	 reactions	 in	 solution.	
They	explore	applications	of	food	chemistry	by	considering	the	differences	in	structures	of	
natural	and	artificial	sweeteners,	the	chemical	significance	of	the	glycaemic	index	of	foods,	
the	rancidity	of	fats	and	oils,	and	the	use	of	the	term	‘essential’	to	describe	some	amino	acids	
and	fatty	acids	in	the	diet.		
	
Area	of	Study	3	
Practical	investigation	
A	 student-designed	 or	 adapted	 practical	 investigation	 related	 to	 energy	 and/or	 food	 is	
undertaken	in	either	Unit	3	or	Unit	4,	or	across	both	Units	3	and	4.	The	investigation	relates	
to	knowledge	and	skills	developed	across	Unit	3	and/or	Unit	4.	 The	investigation	requires	
the	student	to	identify	an	aim,	develop	a	question,	formulate	a	hypothesis	and	plan	a	course	
of	action	to	answer	the	question	and	that	complies	with	safety	and	ethical	requirements.	The	
student	then	undertakes	an	experiment	that	 involves	the	collection	of	primary	qualitative	
and/or	quantitative	data,	analyses	and	evaluates	the	data,	identi	es	limitations	of	data	and	
methods,	links	experimental	results	to	science	ideas,	reaches	a	conclusion	in	response	to	the	
question	 and	 suggests	 further	 investigations	 which	 may	 be	 undertaken.	 Findings	 are	
communicated	in	a	scienti	c	poster	format	according	to	the	template	on	page	11.	A	practical	
logbook	 must	 be	 maintained	 by	 the	 student	 for	 record,	 authentication	 and	 assessment	
purposes.	 	



	

Holiday	Homework	
first	section	

	
This	course	material	will	be	covered	as	part	of	the	standard	

Chemistry	course,	however,	enthusiastic	students	can	attempt	
some	‘flipped-learning’	before	this	–	have	fun!	

 
Main areas of study in first section are (i) Redox, (ii) Galvanic Cells and (iii) Electrolytic Cells 
 
 
B.O.B.	(Suggested	solutions)	to	first	section	
 
1. C 
2. B 
3. C 
4. B 
5. D 
 
6. A 
7. B 
8. C 
9. D 
10. C 

11. A 
12. D 
13. D 
14. C 
15. A 
 
16. C 
17. A 
18. C 
19. A 
20. D 

21. C 
22. C   
23. D 
24. B 
25. A 
 
26. D 
27. A 
28. A 
29. B 
30. A 

31. B 
32. D 
33. D 
34. D 
35. D 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
  



	

Questions from ‘the VCAA’ Chemistry 
1.  
A diagram of an electrochemical cell is shown below. 

 
Which of the following gives the correct combination of  
(i) the electrode in the oxidation half-cell 
and 
(ii) the electrolyte in the reduction half-cell? 
 

 Electrode 
(oxidation half-cell) 

Electrolyte 
(reduction half-cell) 

A. S P 
B. S R 
C. Q R 
D. Q P 

 
  



	

2.  
A zinc-carbon dry cell battery has a potential of +1.50 V measured at standard conditions. 
The two half-reactions that occur in this battery are shown in the following equations. 
 
Equation 1 𝑍𝑛 𝑠 → 𝑍𝑛%&(𝑎𝑞) + 2𝑒. 
Equation 2 𝑀𝑛𝑂% 𝑠 + 𝐻%𝑂 𝑙 + 𝑒. → 𝑀𝑛𝑂(𝑂𝐻)(𝑠) + 𝑂𝐻.(𝑎𝑞) 
 
Assuming standard conditions, the electrode potential of Equation 2 is 
 
A. + 2.26 V 
B. + 0.74 V 
C. - 0.74 V 
D. - 2.26 V 
 
  



	

3. 
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 𝐴𝑙(𝑁𝑂5)5 𝐴𝑔 electrode with 𝐴𝑔𝑁𝑂5 

B. 𝑍𝑛 electrode with 𝑍𝑛(𝑁𝑂5)% 𝑁𝑖 electrode with 𝑁𝑖(𝑁𝑂5)% 

C. 𝑁𝑖 electrode with 𝑁𝑖(𝑁𝑂5)% 𝐴𝑙 electrode with 𝐴𝑙(𝑁𝑂5)5 

D. 𝐴𝑔 electrode with 𝐴𝑔𝑁𝑂5 𝑍𝑛 electrode with 𝑍𝑛(𝑁𝑂5)% 
 
  



	

4. 
A galvanic cell is set up as shown in the diagram below. 

 
When this cell is operating 
A. a gas forms at the 𝐴𝑔 electrode. 
B. the mass of the 𝐴𝑔 electrode increases. 
C. 𝐴𝑔&ions move towards the 𝐹𝑒 electrode. 
D. electrons move from the 𝐴𝑔 electrode to the 𝐹𝑒 electrode. 
 
  



	

5. 

 
A galvanic cell is set up as shown in the diagram above. Bubbling is observed at one of the electrodes. From 
this evidence it can be stated that 
 
A. the bubbles observed must be hydrogen, 𝐻%. 
B. electrons must be flowing across the salt bridge. 
C. the two electrodes cannot be made of the same material. 
D. there is not enough information to form a valid conclusion. 
 
  



	

6. 
Which one of the following galvanic cells will produce the largest cell voltage under standard laboratory 
conditions (SLC)? 
 

 
 
  



	

7. 
At the start of the day, a student set up a galvanic cell using two electrodes: nickel, 𝑁𝑖, and metal 𝑋. This set-
up is shown in the diagram below. 

 
Consider the following alternative metals that could be used to replace metal 𝑋 : 

1. zinc, 𝑍𝑛  2. lead, 𝑃𝑏  3. cadnium, 𝐶𝑑  4. copper, 𝐶𝑢 

At the end of the day, the student checked the colour of the solution in Half-cell 1 and observed that the 
solution was a darker green colour. 

Which of the alternative metals could cause the colour of Half-cell 1 to become a darker green? 
A. metals 1 and 3 
B. metals 2 and 4 
C. metals 1, 2 and 3 
D. metals 3 and 4 
 
  



	

8. 
The following digrams represent combinations of four galvanic half-cells 
(𝐺/𝐺%&, 𝐽/𝐽%&, 𝑄/𝑄%& and 𝑅/𝑅%&) that were investigated under standard conditions. 

Each half-cell consisted of a metal electrode placed in a 1.0 EFG
H

 nitrate solution of the respective metal ion. 

The diagram shows the polarity of the electrodes in each half-cell, as determined using an ammeter. 

The results were then used to determine the order of the 𝐸F value of the half-reactions. 

 
Which of the following indicates the order of the half-cell reactions, from the lowest 𝐸F value to the 
highest? 
 
A. 	𝐽/𝐽%&, 𝑅/𝑅%&, 𝐺/𝐺%&, 𝑄/𝑄%& 
B. 𝑄/𝑄%&, 𝐺/𝐺%&, 𝑅/𝑅%&, 𝐽/𝐽%& 
C. 𝑅/𝑅%&, 𝐽/𝐽%&, 𝑄/𝑄%&, 𝐺/𝐺%& 
D. 𝐺/𝐺%&, 𝑄/𝑄%&, 𝐽/𝐽%&, 𝑅/𝑅%& 
 
  



	

9. 
Some strips of the metals, iron (𝐹𝑒), zinc (𝑍𝑛), and silver (𝐴𝑔), were placed in separate beakers, each 
containing 1.0 EFG

H
 nickel (II) sulfate solution (𝑁𝑖𝑆𝑂L(aq)) in water at 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. A reaction will occur only in the beaker containing 𝐴𝑔. 
D. A reaction will occur only in the beakers containing 𝐹𝑒 and 𝑍𝑛. 
 
  



	

10. 
An aqueous solution of ethanol, 𝐶𝐻5𝐶𝐻%𝑂𝐻, left exposed to the air, will undergo a redox reaction with 
oxygen, 𝑂%, to form ethanoic acid, 𝐶𝐻5𝐶𝑂𝑂𝐻. 

The half-equation for the oxidation reaction is 
 
A. 𝑂% 𝑔 + 4𝐻& 𝑎𝑞 + 4𝑒. → 𝐻%𝑂 𝑙  
B. 𝑂% 𝑔 + 2𝐻%𝑂 𝑙 + 4𝑒. → 4𝑂𝐻. 𝑎𝑞  
C. 𝐶𝐻5𝐶𝐻%𝑂𝐻 𝑎𝑞 + 𝐻%𝑂 𝑙 → 𝐶𝐻5𝐶𝑂𝑂𝐻 𝑎𝑞 + 	4𝐻& 𝑎𝑞 + 4𝑒.  
D. 𝐶𝐻5𝐶𝐻%𝑂𝐻 𝑎𝑞 + O

%
𝑂% 𝑔 → 𝐶𝐻5𝐶𝑂𝑂𝐻 𝑎𝑞 + 	2𝐻& 𝑎𝑞 + 2𝑒. 

 
  



	

11. 
Some scientists are exploring batteries that utilise the metals potassium (𝐾) or calcium (𝐶𝑎) as anode 
components. 

If all other aspects of the cell are the same, a cell using 𝐶𝑎 would produce more current because  
 
A. 𝐶𝑎 produces more electrons per mole than 𝐾. 
B. 𝐾 produces more electrons per mole than �𝑎. 
C. 𝐾 produces a higher voltage than 𝐶𝑎. 
D. 𝐶𝑎 has a higher molar mass than 𝐾. 
 
  



	

12. 
Which one of the following produces heat energy as its main energy output? 
 

 
 
  



	

13. 
The following reactions occur in a primary cell battery. 
 

																							𝑍𝑛 + 2𝑂𝐻. → 𝑍𝑛𝑂 + 𝐻%𝑂 + 2𝑒. 
2𝑀𝑛𝑂% + 2𝑒. + 𝐻%𝑂 → 𝑀𝑛%𝑂5 + 2𝑂𝐻. 

Which one of the following statements about the battery is correct? 
 
A. The reaction produces heat and 𝑍𝑛 reacts directly with 𝑀𝑛𝑂%. 
B. The reaction produces heat and 𝑍𝑛 does not react directly with 𝑀𝑛𝑂%. 
C. The reaction does not produce heat and 𝑍𝑛 reacts directly with 𝑀𝑛𝑂%. 
D. The reaction does not produce heat and 𝑍𝑛 does not react directly with 𝑀𝑛𝑂%.  
  



	

14. 
Consider the following half-equation. 

𝐶𝑙𝑂% 𝑔 + 𝑒. ⇌ 𝐶𝑙𝑂%. 𝑎𝑞  
It is also know that: 
* 𝐶𝑙𝑂% 𝑔  will oxidise 𝐻𝐼 𝑎𝑞 , but not 𝐻𝐶𝑙 𝑎𝑞  
* 𝐹𝑒5& 𝑎𝑞  will oxidise 𝐻𝐼 𝑎𝑞 , but not 𝑁𝑎𝐶𝑙𝑂% 𝑎𝑞  

Based on this information, 𝐹𝑒%& 𝑎𝑞  can be oxidised by 
 
A. 𝐶𝑙% 𝑔  and 𝐼% 𝑎𝑞  
B. 𝐶𝑙% 𝑔 , but not 𝐶𝑙𝑂% 𝑔  
C. 𝐶𝑙𝑂% 𝑔  and 𝐶𝑙% 𝑔 , but not 𝐼% 𝑎𝑞  
D. 𝐶𝑙𝑂% 𝑔 , 𝐶𝑙% 𝑔  and 𝐼% 𝑎𝑞  
 
  



	

15. 
part 1 

An increasingly popular battery for storing energy from solar panels is the vanadium redox battery. The battery 
takes advantage of the four oxidation states of vanadium that are stable in aqueous acidic solutions in the 
absence of oxygen. 
A schematic diagram of a vanadium redox battery is shown below. 

 
The two relevant half-equations for the battery are as follows. 

				𝑉𝑂%& 𝑎𝑞 + 2𝐻& 𝑎𝑞 + 𝑒. → 𝑉𝑂%& 𝑎𝑞 + 𝐻%𝑂 𝑙   𝐸F = +1.00	𝑉 
  𝑉5& 𝑎𝑞 + 𝑒. → 𝑉%& 𝑎𝑞    𝐸F = −0.26	𝑉 

 
The overall reaction that occurs when the battery is discharging is 
 

A. 𝑉𝑂%& 𝑎𝑞 + 2𝐻& 𝑎𝑞 + 𝑉%& 𝑎𝑞 → 𝑉𝑂%& 𝑎𝑞 + 𝑉5& 𝑎𝑞 + 𝐻%𝑂 𝑙  

B. 𝑉𝑂%& 𝑎𝑞 + 𝐻%𝑂 𝑙 + 𝑉5& 𝑎𝑞 → 𝑉𝑂%& 𝑎𝑞 + 𝑉%& 𝑎𝑞 + 2𝐻& 𝑎𝑞  

C. 𝑉𝑂%& 𝑎𝑞 + 𝑉%& 𝑎𝑞 + 2𝐻& 𝑎𝑞 → 2𝑉5& 𝑎𝑞 + 𝐻%𝑂 𝑙  

D. 𝑉𝑂%& 𝑎𝑞 + 𝑉5& 𝑎𝑞 → 2𝑉𝑂%& 𝑎𝑞  
 
  



	

16. 
part 2 

An increasingly popular battery for storing energy from solar panels is the vanadium redox battery. The battery 
takes advantage of the four oxidation states of vanadium that are stable in aqueous acidic solutions in the 
absence of oxygen. 
A schematic diagram of a vanadium redox battery is shown below. 

 
The two relevant half-equations for the battery are as follows. 

				𝑉𝑂%& 𝑎𝑞 + 2𝐻& 𝑎𝑞 + 𝑒. → 𝑉𝑂%& 𝑎𝑞 + 𝐻%𝑂 𝑙   𝐸F = +1.00	𝑉 
  𝑉5& 𝑎𝑞 + 𝑒. → 𝑉%& 𝑎�    𝐸F = −0.26	𝑉 

 
If air is present, the following half-equations are also relevant. 

										𝑂% 𝑔 + 4𝐻& 𝑎𝑞 + 4𝑒. → 2𝐻%𝑂 𝑙      𝐸F = +1.23	𝑉 
				𝑉𝑂%& 𝑎𝑞 + 2𝐻& 𝑎𝑞 + 𝑒. → 𝑉5& 𝑎𝑞 + 𝐻%𝑂 𝑙   𝐸F = +0.34	𝑉 

 
If air is present, the  

A. 𝑉𝑂%& 𝑎𝑞  ion is oxidised to the 𝑉%& 𝑎𝑞  ion. 

B. 𝑉𝑂%& 𝑎𝑞  ion is reduced to the 𝑉5& 𝑎𝑞  ion. 

C. 𝑉%& 𝑎𝑞  ion is oxidised to the 𝑉𝑂%& 𝑎𝑞  ion. 

D. 𝑉𝑂%& 𝑎𝑞  ion is reduced to the 𝑉𝑂%& 𝑎𝑞  ion. 
 
  



	

17. 
When molten sodium chloride (𝑁𝑎𝐶𝑙) is electrolysed, the product formed at the cathode is 
 
A. sodium liquid, 𝑁𝑎. 
B. hydrogen gas, 𝐻%. 
C. chlorine gas, 𝐶𝑙%. 
D. oxygen gas, 𝑂%. 
 
  



	

18. 
A molten mixture of equal parts aluminium fluoride (𝐴𝑙𝐹5) and sodium chloride (𝑁𝑎𝐶𝑙) undergoes 
electrolysis. Which one of the following statements about this reaction is correct? 
 
A. Sodium metal will be produced at the cathode and fluorine gas will be produced at the anode. 

B. Sodium metal will be produced at the anode and chlorine gas will be produced at the cathode. 
C. Aluminium metal will be produced at the cathode and chloride gas will be produced at the anode. 

D. Aluminium metal will be produced at the anode and fluorine gas will be produced at the cathode. 
 
  



	

19. 
Which one of the following statements is the most accurate? 
 
A. All fuel cells are galvanic cells. 
B. All galvanic cells are primary cells. 
C. All secondary cells have porous electrodes. 
D. All fuel cells are more efficient than all secondary cells. 
 
  



	

20. 
All fuels cells 
 
A. are rechargeable and have electrodes that are separated. 

B. are galvanic cells and the required reactants are stored in the cells. 
C. are rechargeable and the reactants are stored externally and continuously supplied. 

D. convert chemical energy into electrical energy and the reactants are continuously supplied. 
 
  



	

21. 
The overall reaction for an acidic fuel cell is shown below. 

2𝐻% + 𝑂% → 2𝐻%𝑂 

Porous electrodes are often used in acidic fuel cells because they 
 
A. are highly reactive. 
B. are cheap to produce and readily available. 
C. are more efficient than solid electrodes at moving charges and reactants. 
D. provide a surface for the hydrogen and oxygen to directly react together. 
 
  



	

22. 
The overall equation for a particular methanol fuel cell is shown below. 

2𝐶𝐻5𝑂𝐻 𝑔 + 3𝑂% 𝑔 → 2𝐶𝑂%(𝑔) + 4𝐻%𝑂(𝑙) 
The equation for the reaction that occurs at the cathode in this fuel cell is 
 

A. 𝐶𝑂%(𝑔) + 5𝐻%𝑂 𝑙 + 6𝑒. → 𝐶𝐻5𝑂𝐻 𝑔 + 6𝑂𝐻. 𝑎𝑞  

B. 𝐶𝐻5𝑂𝐻 𝑔 + 6𝑂𝐻. 𝑎𝑞 → 𝐶𝑂%(𝑔) + 5𝐻%𝑂 𝑙 + 6𝑒. 

C. 𝑂%(𝑔) + 2𝐻%𝑂 𝑙 + 4𝑒. → 4𝑂𝐻. 𝑎𝑞  

D. 4𝑂𝐻. 𝑎𝑞 → 𝑂%(𝑔) + 2𝐻%𝑂 � + 4𝑒. 
 
  



	

23. 
The cathode reaction for a particular alkaline fuel cell is given below. 

𝑂% + 2𝐻%𝑂 + 4𝑒. → 4𝑂𝐻. 

The only product of the overall fuel cell reaction is water, 𝐻%𝑂. 
The half-equation that represents the anode reaction is 
 
A. 𝐻% → 2𝐻& + 2𝑒. 
B. 𝐻% + 𝑂%. → 𝐻%𝑂 + 2𝑒. 
C. 2𝐻%𝑂 → 𝑂% + 4𝐻& + 4𝑒. 
D. 𝐻% + 2𝑂𝐻. → 2𝐻%𝑂 + 2𝑒. 
 
  



	

24. 
Consider the following statement about galvanic cells and fuel cells. 
 
Statement number Statement 

1 The overall reaction is exothermic. 
2 Electrons are consumed at the negative electrode. 
3 Both the reducing agent and the oxidising agent are stored in each half-cell. 
4 The electrodes are in contact with the reactants and the electrolyte. 
5 The production of electricity requires the electrodes to be replaced regularly. 

 
Which one of the following sets of statements is correct for both galvanic cells and fuel cells? 
 
A. statement numbers 2 and 3 
B. statement numbers 1 and 4 
C. statement numbers 2, 4 and 5 
D. statement numbers 1, 3 and 5 
 
  



	

25. 
Which one of the following pairs of statements is correct for both electrolysis cells and galvanic cells? 
 
 Electrolysis cell Galvanic cell 

A. Both electrodes are always inert. Both electrodes are always made of 
metal. 

B. Electrical energy is converted to 
chemical energy. 

The voltage of the cell is independent of 
the electrolyte concentration. 

C. Chemical energy is converted to 
electrical energy. 

The products are dependent on the half-
cell components. 

D. The products are dependent on the 
half-cell components. 

Chemical energy is converted to 
electrical energy. 

 
  



	

26. 
Which one of the following is the most correct statement about fuel cells and secondary cells? 
 
A. Fuel cells can be recharged like secondary cells. 
B. Fuels cells produce thermal energy, whereas secondary cells do not produce thermal energy. 
C. The anode in a fuel cell is positive, whereas the anode in a secondary cell is negative. 
D. Fuel cells deliver a constant voltage during their operation, whereas secondary cells reduce in voltage 

as they discharge. 
 
  



	

27. 
The silver oxide-zinc battery is rechargeable and utilises sodium hydroxide, 𝑁𝑎𝑂𝐻, solution as the electrolyte. 
The battery is used as a backup in spacecraft, if the primary energy supply fails. 

The overall reaction during discharge is 

𝑍𝑛 + 𝐴𝑔%𝑂 → 𝑍𝑛𝑂 + 2𝐴𝑔 

When the silver oxide-zinc battery is being recharged, the reaction at the anode is 
 
A. 2𝐴𝑔 + 2𝑂𝐻. → 𝐴𝑔%𝑂 + 𝐻%𝑂 + 2𝑒. 
B. 𝐴𝑔%𝑂 + 𝐻%𝑂 + 2𝑒. → 2𝐴𝑔 + 2𝑂𝐻. 
C. 𝑍𝑛𝑂 + 𝐻%𝑂 + 2𝑒. → 𝑍𝑛 + 2𝑂𝐻. 
D.  𝑍𝑛 + 2𝑂𝐻. → 𝑍𝑛𝑂 + 𝐻%𝑂 + 2𝑒. 
 
  



	

28. 
The following diagrams represent the operation of a secondary cell during recharge and discharge, in no 
particular order. The diagrams of the circuits are not complete. 

 
Which of the options below correctly describes the cell and it’s operation? 

 Cycle 1 Cycle 2 
A. energy produced anode is positive 
B. spontaneous reaction energy produced 
C. anode is positive energy required 
D. spontaneous reaction cathode is positive 

 
  



	

29. 
The diagram below shows the basic set-up of an electroplating cell. 

 
Initially the cell is set up with a lead, 𝑃𝑏, electrode as Electrode Z and 1.0 EFG

H
 lead nitrate, 𝑃𝑏(𝑁𝑂5)%, as the 

electroplating solution. The cell runs for a set time and current, with 1.0 g of 𝑃𝑏 deposited onto Electrode Z. 

Four subsequent electroplating cells are set up, each containing a platinum, 𝑃𝑡, electrode, a different   
Electrode Z and an appropriate 1.0 EFG

H
 electroplating solution. These four electroplating cells are operated for 

the same time and at the same current as the original 𝑃𝑏 electroplating cell. 
Which combination of Electrode Z and electroplating solution would be expected to deposit more metal by 
mass onto Electrode Z than the original 𝑃𝑏 electroplating cell? 
 

 Electrode Z Electroplating solution 
A. chromium, 𝐶𝑟 1.0 M 𝐶𝑟(𝑁𝑂5)5 
B. silver, 𝐴𝑔 1.0 M 𝐴𝑔𝑁𝑂5 
C. gold, 𝐴𝑢 1.0 M 𝐴𝑢𝐶𝑙5 
D. tin, 𝑆𝑛 1.0 M 𝑆𝑛𝑆𝑂L 

 
  



	

30. 
The diagram below shows an electroplating cell. 

 
The cell contains 1.0 L of an electroplating solution. The electroplating cell is run for one hour at 3.0 A. Which 
one of the following electroplating solutions will deposit the largest mass of metal onto the object? 
 
A. 1 M 𝐴𝑔𝑁𝑂5 
B. 1 M 𝐶𝑑(𝑁𝑂5)% 
C. 1 M 𝑃𝑏(𝑁𝑂5)% 
D. 1 M 𝐴𝑙(𝑁𝑂5)5 
 
  



	

31. 
The tradition of bronzing baby shoes dates back for generations. Before electroplating, the shoe is painted 
with a conductive material. The copper, 𝐶𝑢, electrode and copper sulfate, 𝐶𝑢𝑆𝑂L, solution cell used for 
electroplating a shoe is shown below. 

 
During the electroplating process 
 
A. the copper electrode is oxidised and its mass is unchanged. 
B. the shoe is coated with copper metal at the cathode. 
C. the copper electrode is the oxidising agent. 
D. oxygen is produced at the cathode. 
 
  



	

32. 
An electroplating cell containing two platinum electrodes and an electroplating solution is operated at 5.0 A 
for 600 s. After the cell is turned off, 0.54 g of metal is found to have been deposited on the cathode. 
Which electroplating solution was used in this process? 
 
A. 1 M 𝐴𝑔𝑁𝑂5 
B. 1 M 𝑁𝑖(𝑁𝑂5)% 
C. 1 M 𝑃𝑏(𝑁𝑂5)% 
D. 1 M 𝐶𝑟(𝑁𝑂5)5 
 
  



	

33. 
An electrolysis cell is made up of a 500 mL solution of a metal salt with two inert electrodes. A current of   
3.0 A is applied for one hour and 1.9 g of metal is deposited on the cathode. 
The 500 mL solution used in this electrolysis cell is 
 
A. 1.0 M 𝐶𝑢𝑆𝑂L 
B.   0.3 M 𝐶𝑢𝑆𝑂L 
C.   0.8 M 𝐴𝑔%𝑆𝑂L 
D.  0.5 M 𝐶𝑟%(𝑆𝑂L)5 
 
  



	

34. 
Hydrogen, 𝐻%, fuel cells and 𝐻%-powered combustion engines can both be used to power cars. Three 
statements about 𝐻% fuel cells and 𝐻%-powered combustion engine are given below: 

I Neither 𝐻% fuel cells nor 𝐻%-powered combustion engines produce greenhouse gases. 

II Less 𝐻% is required per kilometre travelled when using an 𝐻%-powered combustion engine than when 
using 𝐻% fuel cells. 

III More heat per kilogram of 𝐻% is generated in an 𝐻%-powered combustion engine than in 𝐻% fuel cells. 
 
Which of the statements above are correct? 
 
A. II only 
B. I and II only 
C. III only 
D. I and III only 
 
  



	

35. 
The reaction below represents the discharge cycle of a standard lead-acid rechargeable car battery. 

𝑃𝑏 𝑠 + 𝑃𝑏𝑂% 𝑠 + 4𝐻& 𝑎𝑞 + 2𝑆𝑂L%. 𝑎𝑞 → 2𝑃𝑏𝑆𝑂L(𝑠) + 𝐻%𝑂(𝑙) 
During the recharging cycle, the pH 
 
A. increases and solid 𝑃𝑏 is a reactant. 
B. increases and solid 𝑃𝑏𝑂% is produced. 
C. decreases and chemical energy is converted to electrical energy. 
D. decreases and electrical energy is converted to chemical energy. 
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The	first	two	topics	of	semester	1	in	2021	are:	

(i)	Galvanic	Cells	as	a	source	of	energy	
Chapter	4	&	5	

(ii)	Fuel	cells	as	a	source	of	energy	
Chapter	6	

Knowledge	with	‘VCAA’	marks	

(i)	Galvanic	Cells	as	a	source	of	energy	

(a)	redox	reactions	with	reference	to	electron	transfer,	reduction	and	oxidation	reactions,	
reducing	and	oxidising	agents,	and	use	of	oxidation	numbers	to	identify	conjugate	reducing	
and	oxidising	agent	

(b)	the	writing	of	balanced	half-equations	for	oxidation	and	reduction	reactions	and	balanced	
ionic	equations,	including	states,	for	overall	redox	reactions	

(c)	galvanic	cells	as	primary	cells	and	as	portable	or	fixed	chemical	energy	storage	devices	
that	can	produce	electricity	including	common	design	features	(anode,	cathode,	electrolyte,	
salt	bridge	and	separation	of	half-cells)	and	chemical	processes	(electron-flow	and	ion-flow,	
half-equations	and	overall	equations)	

(d)	 the	 comparison	 of	 the	 energy	 transformations	 occurring	 in	 spontaneous	 exothermic	
redox	reactions	involving	direct	contact	between	reactants	transforming	chemical	energy	to	
heat	energy,	compared	with	those	occurring	when	the	reactants	are	separated	in	galvanic	
cells	transforming	chemical	energy	to	electrical	energy	

(e)	the	use	of	the	electrochemical	series	in	designing	and	constructing	galvanic	cells	and	as	a	
tool	for	predicting	the	products	of	redox	reactions,	deducing	overall	equations	from	redox	
half-equations	and	determining	maximum	cell	voltage	understand	conditions.	

(ii)	Fuel	Cells	as	a	source	of	energy	

(a)	the	common	design	features	of	fuel	cells	including	use	of	porous	electrodes	for	gaseous	
reactants	to	increase	cell	efficiency	

(b)	 the	comparison	of	 the	use	of	 fuel	cells	and	combustion	of	 fuels	 to	supply	energy	with	
reference	to	their	energy	efficiency	(qualitative),	safety,	fuel	supply	including	the	storage	of	
hydrogen,	production	of	greenhouse	gases	and	applications	

(c)	 the	 comparison	 of	 fuel	 cells	 and	 galvanic	 cells	 with	 reference	 to	 their	 definitions,	
functions,	 design	 features,	 energy	 transformations,	 energy	 efficiencies	 (qualitative)	 and	
applications.	
	
	
	
	
	



	

	


