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            Chapter 

1  STUDYING 
FOR SUCCESS     

      Before you start studying for your QCE Chemistry exams, it’s important to set 
yourself up for success. That’s exactly what this chapter is designed to do, so 
thanks for stopping by!  

  As soon as it’s time to start studying for the external assessment, we recommend 
that you work through this whole chapter before doing anything else! You might 
do this at the start of the school year or at the start of your exam study period, 
but whatever you do, don’t skip this chapter; it contains a lot of really important 
information and tips that might just give you the edge you’re looking for.  

  Your thirst for 
knowledge is crystal clear!

Complete this chapter 
to score your first 
knowledge crystal! 

G� d luck!  
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  In this section, we will provide a brief overview of how the 
QCE Chemistry Units 3 & 4 course is structured, list all of the concepts 
and topics that you will need to learn and understand, and explain how 
you will be assessed.    

  Overview of QCE Chemistry 
Units 3 & 4                    1.1  

  Study tip  

  The Chemistry General Senior Syllabus sets out all of the information you are expected to learn 
and provides important information on how you will be assessed.  

  In this chapter, we have summarised all of the key information you need to know about the 
external assessment, but the QCAA may update the syllabus from time to time, so it is important 
that you make sure you are using the most current version!  

  Make sure you visit the QCAA website and download a copy of the Chemistry General 
Senior Syllabus and read it carefully before you sit your external assessment. To save your time, 
we’ve also included a link to it on your  o book  a ssess.   

  Understanding the QCE Chemistry 
Units 3 & 4 course structure  
  The Chemistry General Senior Syllabus is the most important document 
supporting the QCE Chemistry course. It sets out all the content – 
known as subject matter – that you will be expected to learn and provides 
important information about how you will be assessed.  

  QCE Chemistry is a course of study consisting of four units 
(i.e. Units 1 & 2 and Units 3 & 4) taught over two years; but in this 
revision and exam guide, we will only be focusing on information relating 
to Units 3 & 4 of the course. The topics you will be learning about in 
Units 3 & 4 are summarised in Table 1.  

Having legs made of vapour is a setback for sure… they’re very much mist!
Oxidants do ha� en though, so I don’t want to ove� eact!

1.1.1
Resource: Chemistry 

General Senior 
Syllabus
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Course structure for QCE Chemistry Units 3 & 4

  Unit 3  
  Equilibrium, acids and redox reactions  

  Unit 4  
  Structure, synthesis and design  

Topic 1: Chemical equilibrium systems
Subject matter:
•    Chemical equilibrium [3 hours]   
•    Factors that affect equilibrium [2 hours]   
•    Equilibrium constants [4 hours]   
•    Properties of acids and bases [1 hour]   
•    pH scale [2 hours]   
•    Brønsted–Lowry model [2 hours]   
•    Dissociation constants [4 hours]   
•    Acid–base indicators [1 hour]   
•    Volumetric analysis [5 hours]    
Topic 2: Oxidation and reduction
Subject matter:
•    Redox reactions [8 hours]   
•    Electrochemical cells [1 hour]   
•    Galvanic cells [5 hours]   
•    Standard electrode potential [2 hours]   
•    Electrolytic cells [4 hours]    

Topic 1: Properties and structure of organic 
materials
Subject matter:
•    Structure of organic compounds [8 hours]   
•    Physical properties and trends [2 hours]   
•    Organic reactions and reaction 

pathways [7 hours]   
•    Organic materials: structure and 

function [5 hours]   
•    Analytical techniques [6 hours]    
Topic 2: Chemical synthesis and design
Subject matter:
•    Chemical synthesis [6 hours]   
•    Green chemistry [1 hour]   
•    Macromolecules: polymers, proteins and 

carbohydrates [7 hours]   
•    Molecular manufacturing [3 hours]    

 Table 1     Each unit is developed to a notional (i.e. estimated) time of 55 hours of teaching and learning, including 
assessment. Notional times for each subtopic are also provided. 

Modi� ed from  Chemistry General Senior Syllabus 2019 v1.3
© State of Queensland (QCAA) 2019, licensed under CC BY 4.0

  Understanding the QCE Chemistry 
Units 3 & 4 assessment structure  
  You will be expected to complete a total of  four    summative assessments 
in QCE Chemistry Units 3 & 4. Summative assessments are designed 
to evaluate your understanding of the subject matter and compare your 
performance against the understanding of students from across the state.  

  Three of these assessments are internal and one is external, but all 
will contribute to your Australian Tertiary Admission Rank (ATAR) 
calculation and to your Queensland Certi� cate of Education (QCE).   

  Internal assessments   
•    Schools will develop  three     internal assessments  for 

QCE Chemistry based on the subject matter described in Units 3 & 4 
of the syllabus.   

•    The three summative internal assessments will be endorsed (i.e. the 
mark awarded by your teacher will be cross-checked and veri� ed by 
an independent marker) and the results con� rmed by the QCAA.   

•    As shown in Figure 1, the three internal assessments will contribute 
50% to your overall mark .      

  Study tip  

  The notional hours 
shown in Table 1 
are provided by 
the QCAA to help 
teachers with their 
planning and to give 
them an estimate of 
how long to spend 
teaching the subject 
matter in each 
topic.  

  Notional 
hours can be a 
handy way to help 
you to structure 
and allocate your 
revision and 
preparation time 
for the external 
assessment 
because – as a 
general rule – there 
are likely to be 
more questions 
on subject matter 
with more notional 
hours.   
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  In this chapter, we provide a clear, concise summary of all examinable content 
from QCE Chemistry Units 3 & 4 to help you revise and prepare for the 
external assessment. Everything has been organised by Unit, Topic and 
Sub-topic in the General Senior Syllabus to help you focus your time 
and attention where it is needed most.   

  The revision notes are not designed to replace your teacher or your textbook. 
Instead, they have been designed to help you gauge your level of understanding 
and con� dence in the subject matter before the exam. You can use them to identify 
those topics you know inside out and those that still require some extra attention.   

  The revision notes are also supported by a bunch of handy features, tips 
and icons to help you get the very best result on the day. Here’s an overview of 
what’s covered.   

 Chapter   

 2  REVISION   

COMPLETE THIS CHAPTER TO 
BAG YOUR SECOND KNOWLEDGE 

CRYSTAL! G� D LUCK!
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                 2.1    Unit 3 Topic 1 – Chemical 
equilibrium systems  

  More detail 
on pages 44–48 
of Chemistry for 

Queensland Units 3 & 4

  Questions 
on pages 154–189    

  Subject matter  

  Before the external assessment, you should be able to:  
•     identify chemical systems that are open (allowing matter and 

energy to be exchanged with the surroundings) or closed (allow 
energy, but not matter, to be exchanged with the surroundings)   

•    identify that physical changes are usually reversible, whereas only 
some chemical reactions are reversible   

•    describe and explain, at an atomic and molecular level, the 
observable changes in chemical reactions and physical changes   

•    use   ⇌   in balanced chemical equations to symbolise equilibrium 
equations   

•    identify when dynamic equilibrium is established from the relative 
concentrations of products and reactants for physical changes and 
reversible chemical reactions   

•    explain the reversibility of chemical reactions by considering the 
activation energies of the forward and reverse reactions   

•    analyse data, be able to construct graphical representations 
showing changes in the concentration of reactants and product 
against time, and identify the position of equilibrium.    

 Modi� ed from Chemistry General Senior Syllabus 2019 version 1.3
© State of Queensland (QCAA) 2019, licensed under CC BY 4.0  

  Chemical systems    

      Chemical systems can be open or closed. In an open system, matter and 
energy can be exchanged with the surroundings. In a closed system, 
energy can be exchanged with the surroundings, but matter cannot.   

  KEY CONCEPT  
  Open systems exchange matter and energy with their 
surroundings. Closed systems only exchange energy with their 
surroundings (not matter).   

  Chemical equilibrium  
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                          Chapter

3  PRACTICE 
QUESTIONS  

In this chapter, we provide a range of practice questions for all of the examinable 
content from QCE Chemistry Units 3 & 4. What a surprise… not! I have a 
sneaking suspicion the title gave it away!

No fancy tricks here, we just provide more than 250 questions organised by 
Unit and Topic so you can move effortlessly between revision and practice as 
you study. We’ve also grouped the multiple choice and short response questions 
together so you can prepare for both papers and build your con� dence.

Finally, you’ll also notice that we’ve provided a small amount of space under 
each question for you to jot down your answers or do some working out. In most 
cases it won’t be as much space as you’ll be given on the exam itself, but we know 
you wouldn’t want to waste your money on a book full of empty lines. You want 
lots of questions, so that’s what we’ve given you. If you want to practise under 
exam conditions, just write your answers on a separate piece of paper.

Complete this chapter 
to mine your third 

KNOWLEDGE crystal! 
YOU (BIG SHINY) ROCK!
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  Multiple choice questions    

  Unit 3 Topic 1 – Chemical 
equilibrium systems                 3.1  

  Answers
on pages 280–287    

      QUESTION 1  

  The activation energy in the diagram is shown to be 300 kJ. What would 
be the activation energy for the reverse reaction?  

          (A  )    100 kJ    
  (B  )    300 kJ   
  (C  )    400 kJ   
  (D  )    500 kJ    

  QUESTION 2  

  In an open chemical system  

   (A  )    energy but not matter is exchanged with the surrounds.   
  (B  )    matter but not energy is exchanged with the surrounds.   
  (C  )    both matter and energy are exchanged with the surrounds.   
  (D  )    neither energy nor matter is exchanged with the surrounds.   

  © State of Queensland (QCAA) Sample assessment 2020, Chemistry Paper 1 Question 1 

  QUESTION 3  

  The energy pro� le below suggests that  

    (A  )    the activation energy of 
the reverse reaction is 
(X + Y).   

  (B  )    the activation energy for 
the forward reaction is 
(X + Y).   

  (C  )    ∆H for the reverse 
reaction is X.   

  (D  )    the forward reaction is 
endothermic.    
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Chapter 3 | Practice questions

  QUESTION 4  

  A concentration–time graph is shown for the reaction 
2NOCl(g)  ⇌  2NO(g) + Cl 2 (g).  

  Identify the change at t to cause a change in the equilibrium conditions.  

   (A  )    A catalyst was added. Temperature and volume 
remained constant.   

  (B  )    Additional NO(g) was added. 
Temperature and volume 
remained constant.   

  (C  )    The pressure was increased. 
Temperature remained constant.   

  (D  )    The temperature was increased. 
Volume remained constant.    

  QUESTION 5  

  For the equilibrium reaction:  

  2NO 2 (g) ⇌   N 2 O 4 (g) ∆H = –57 kJ  

  what would happen to the concentration of N 2 O 4 (g) if the temperature 
was increased?  

   (A  )    It would be unchanged because only the reaction rate would 
be affected.   

  (B  )    It would decrease because energy is needed to form more 
NO 2 (g).   

  (C  )    It would increase because the reaction is exothermic.   
  (D  )    It would decrease because the pressure increases with 

temperature increase.    

  QUESTION 6  

  For a reaction involving a platinum catalyst  

  2CO 2 (g)  ⇌  2CO(g) + O 2 (g) ∆ H  is positive  

the amount of carbon monoxide present in the equilibrium mixture 
would be

   (A  )    increased by increasing the amount of catalyst.   
  (B  )    decreased by increasing the temperature at the same pressure.   
  (C  )    increased by decreasing the pressure at the same temperature.   
  (D  )    increased by adding oxygen at the same temperature 

and pressure.    

C
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n
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Timet

NOCl

Cl2

NO
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      Short response questions   
      QUESTION 41 (5 marks)  

  Carbon dioxide in the atmosphere absorbs heat energy, creating a 
greenhouse effect. It is well known that more carbon dioxide in the 
atmosphere would result in a temperature increase. The following 
equation shows the equilibrium relationship between sea water and 
atmospheric carbon dioxide:  

  CO 2 (g) + H 2 O(l)   ⇌   H + (aq) + HCO 3
– (aq) ∆ H  = –15 kJ  

   a)      Describe and explain the effect of increased temperature on the 
solubility of CO 2  gas in sea water.      [3 marks] 

my mark

/3

   b)      Explain the effect on the pH of sea water if there is an increase 
in the amount of carbon dioxide dissolved in water. Assume the 
temperature remains constant.      [2 marks]  

my mark

/2

  QUESTION 42 (5 marks)  

  A scientist studying the reaction CO(g) + F 2 (g)   ⇌   COF 2 (g) measured 
the concentrations of the gases in a sealed 2 L reaction vessel for a period 
of time. The results are shown in the graph.  

Answers
on pages 287–297
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Chapter 3 | Practice questions

          a)      State the time the reaction � rst reached equilibrium.      [1 mark] 

my mark

/1

   b)      Describe the change made at  t  = 15 min. Explain the effect on 
the concentration of the gases.      [2 marks] 

my mark

/2

   c)      At  t  = 30 min, the temperature of the reaction vessel was 
decreased. Classify the reaction as exothermic or endothermic. 
Explain your reasoning.      [2 marks]  

my mark

/2

  QUESTION 43 (7 marks)  

  The gas carbon oxy� uoride (COF 2 ) decomposes to the gas carbon 
tetra� uoride (CF 4 ) and carbon dioxide.  

   a)      Write a balanced equation for the decomposition 
reaction.      [1 mark] 

my mark

/1

   b)      State the expression for the equilibrium constant.
[1 mark] 

my mark

/1
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             Chapter

4  OFFICIAL PAST 
PAPERs    

  In this chapter, things get serious! It’s now time for you to put your revision and 
practice to the test – literally – by completing the of� cial QCE Chemistry external 
assessment from 2020.  

  We recommend you:   
•    don’t look at this chapter until you’ve � nished your revision and completed all 

of the practice questions in Chapter 3   
•    complete these papers under exam conditions (i.e. follow the instructions 

about perusal time and working time, and don’t refer to any notes or other 
materials that will not be allowed during the real exams)   

•    refer to the answers in Chapter 5 and use the marking advice to self-assess 
your responses once you’ve � nished.    
  Remember… these are the QCE Chemistry papers from 2020, so – if you 

complete them under exam conditions – they are arguably the best indicator of 
how well you’re likely to perform on the day. Good luck!  how well you’re likely to perform on the day. Good luck!  

SHINE ON! Ace these
exams to bag your
fourth knowledge

crystal!
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  External assessment 2020: 
Chemistry 
Paper 1  

        4.1  

        © State of Queensland (QCAA) External assessment 2020, Chemistry Paper 1 

 Licence:  https://creativecommons.org/licenses/by/4.0  | Copyright notice: 
 www.qcaa.qld.edu.au/copyright  – lists the full terms and conditions, 

which specify certain exceptions to the licence.   
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Chapter 4 | Of f  icial past papers

  Section 1 (20 marks)  

  Multiple choice questions  
  QUESTION 1  

  A partly � lled water bottle is sealed and left on a bench in a room with 
a constant temperature. After several minutes, it is noted that the water 
level in the bottle remains constant. In the water bottle, the rate of 
evaporation is  

   (A)      less than the rate of condensation.   
  (B)      greater than the rate of condensation.   
  (C)      equal to the rate of condensation and equal to zero.   
  (D)      equal to the rate of condensation but not equal to zero.    

  QUESTION 2  

         Determine which of the following statements is true for the 
chemical reaction.  

   (A)      Silver ions are reduced and act as a reducing agent.   
  (B)      Silver ions are oxidised and act as a reducing agent.   
  (C)      Magnesium atoms are reduced and act as a reducing agent.   
  (D)      Magnesium atoms are oxidised and act as a reducing agent.    

  QUESTION 3  

         This general chemical equation represents the following type of reaction.  

   (A)      addition   
  (B)      hydrolysis   
  (C)      esteri� cation   
  (D)      condensation    

 Answers 
on pages 325–327   
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Notice to students  
  The answers and marking advice in this 
chapter are provided for practice purposes 
only. Unless speci� cally credited, the QCAA 
has not written this material and 
does not endorse the content.         

                           Chapter

5  ANSWERS  
        OMG, another cliff hanger… what on Earth could be in this chapter I wonder?

You guessed it; in this chapter we provide the answers to absolutely everything! 
Sounds simple, I know, but to get the most out of this chapter, don’t just cast an 
eye over the answers provided and move on. 

If you really want to increase your chances of excelling on the exam, we 
recommend you look carefully over each of your answers in Chapters 3 and 4 and 
compare them with the sample answers in this chapter. 

Be sure to use the marking advice that is provided under each sample answer 
too! You can use it to give yourself a mark for each of your answers and record it 
in the ‘My mark’ section.

Following this approach will help you to develop an idea of your strengths and 
weaknesses, but it will also encourage you to develop good habits! Understanding 
what exam markers are looking for and how they award marks will make you 
mindful of how you need to structure your responses in order to maximum your 
results! Simples!

Following this approach will help you to develop an idea of your strengths and 
weaknesses, but it will also encourage you to develop good habits! Understanding 
what exam markers are looking for and how they award marks will make you 
mindful of how you need to structure your responses in order to maximum your 

chapter are provided for practice purposes 
only. Unless speci� cally credited, the QCAA 
has not written this material and 
does not endorse the content.         

A knowledge 
crystal is just a piece 
of coal that handled 
pre� ure rea� y we� ! 
Complete this chapter 
to mine your final one! 

You’ve got this!
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Unit 3 Topic 1 – Chemical equilibrium 
systems    5.1

 Multiple choice answers  
  Question    Correct 

answer  
  Explanation  

QUESTION 1   C  •     C is correct because ammonia becomes the reactant, so the 
activation energy is measured from ammonia at 100 kJ to the peak 
at 500 kJ.   

•    A is the ∆ H  for the reverse reaction.   
•    B and D are both distractors; 300 kJ is mentioned in the question 

and 500 kJ is the maximum on the graph.    

QUESTION 2   C  •     C is correct because an open system allows the movement of matter 
and energy.   

•    A would apply to a closed system.   
•    B and D are both distractors.    

QUESTION 3   A  •     A is correct because the products become the reactants, so 
the activation energy is greater because the reverse reaction is 
endothermic.   

•    B is a distractor because it also includes (X + Y) in the response.   
•    C is incorrect because X is the activation energy of the forward (not 

reverse) reaction.   
•    D is incorrect because the reverse (not forward) reaction is 

endothermic.    

QUESTION 4   B  •     B is correct: the sudden vertical upwards change in concentration 
shows an increase in NO as it is added to the system.   

•    A is incorrect because adding a catalyst would not cause a sudden 
increase in NO concentration. Adding a catalyst just makes the 
system reach equilibrium faster but this system was already at 
equilibrium.   

•    C is incorrect because increasing pressure would cause a sudden 
upward change to the concentrations of all substances on the graph, 
not just a single component.   

•    D is incorrect because increasing temperature would instead cause 
a shift in the position of equilibrium in the endothermic direction, 
as indicated by gradual increases or decreases in the concentrations 
of all substances. Increasing temperature would not cause a sudden 
change in concentration.    
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Chapter 5 | Answers

  Question    Correct 
answer  

  Explanation  

QUESTION 5   B  •     B is correct because energy is needed for the reverse reaction, which 
is endothermic.   

•    A is incorrect because, although temperature affects reaction rate, it 
also affects the position of equilibrium.   

•    C is incorrect because the concentration of N 2 O 4 (g) would decrease 
(not increase) if the temperature was increased. Le Châtelier’s 
principle states that when an equilibrium system is heated, the 
position of equilibrium shifts in the endothermic direction, which 
is to the left in this example – and the concentration N 2 O 4 (g) will 
therefore decrease, not increase.   

•    D is a incorrect because if heating caused a pressure increase, the 
equilibrium would shift to the right and increase the concentration 
of N2O4(g).    

QUESTION 6   C  •     C is correct because carbon monoxide is on the side with the greater 
number of gas molecules, so decreasing the pressure favours the side 
with more gas molecules.   

•    B is incorrect because increasing temperature would cause the 
position of equilibrium to shift in the endothermic direction (to the 
right), causing CO concentration to increase (not decrease).   

•    D is incorrect because adding oxygen would favour the formation of 
reactants, which would decrease the CO concentrations.   

•    A is incorrect because while adding a catalyst would increase the 
rate at which the products are formed, it would not change the 
concentrations of any substances present at equilibrium.    

QUESTION 7   A  •     A is correct because: (1) removing product from an equilibrium 
system causes the position of equilibrium to shift to the right, and 
(2) low pressure favours the side with more gas molecules – also 
causing the position of equilibrium to shift to the right.   

•    B is incorrect because although low pressure causes the position 
of equilibrium to shift to the right, the high temperature causes the 
position of equilibrium to shift to the left because it is an exothermic 
reaction.   

•    C is incorrect because although low temperature causes the position 
of equilibrium to shift to the right, high pressure causes the position 
of equilibrium to shift to the left.   

•    D is incorrect because although the addition of O 2 (g) causes the 
position of equilibrium to shift to the right, high temperature causes 
the position of equilibrium to shift to the left.    

QUESTION 8   C  •     C is correct. Heating would favour the endothermic (reverse) 
reaction and the reactants side has more gaseous molecules than the 
products side (2 versus 1).   

•    B is incorrect because increasing the temperature of an exothermic 
equilibrium system causes the equilibrium constant  K  to decrease, 
not increase. Remember that increasing temperature only increases 
K  in an endothermic equilibrium system.   

•    A and D are both incorrect because they both suggest that the 
products are favoured.    

No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form or by any means.

SAMPLE



OXFORD UNIVERSITY PRESS

287

Chapter 5 | Answers

    QUESTION 42 (5 marks)     
  a)      First reaches equilibrium at approximately 

10 min  
• 1 mark  for correctly identifying the time   

  b)      F 2 (g) is added to the system.  
  Addition of a reactant will drive the reaction to 
favour the products (forward). [F 2 ] and 
[CO] will decrease and [COCF 2 ] will increase.  
• 1 mark  for recognising reaction will 

proceed forwards  
• 1 mark  for describing impact on 

concentration   
  c)      When the temperature is decreased, the 

reaction is driven forward because [F 2 ] and 
[CO] decrease and [COF 2 ] increases; this 
indicates that it is an exothermic reaction 
as more products are formed when the 
temperature is decreased.  
• 1 mark  for explaining change in 

equilibrium direction  
• 1 mark  for classifying reaction as 

exothermic    

 Short response answers   
    QUESTION 41 (5 marks)     
  a)      Less CO 2 (g) would dissolve.  

  At higher water temperatures, the reverse 
reaction would be favoured to establish a 
new equilibrium according to Le Châtelier’s 
principle. The absorption of CO 2 (g) is 
exothermic as shown by the negative enthalpy 
change value (∆ H ).  
• 1 mark  for description of effect  
• 1 mark  for describing effect on the 

equilibrium   
• 1 mark  for reason, using enthalpy value   

  b)      If more CO 2 (g) dissolves, the equilibrium is 
driven forward, producing more H +  ions, so 
the pH will decrease.  
• 1 mark  for correct description of effect 

on pH  
• 1 mark  for providing reason     

  Question    Correct 
answer  

  Explanation  

QUESTION 38   C  •     For multiple choice questions that ask you to perform titration 
calculations in a single step, use the titration formula:   

            
c

1
    v

1_
 ratio  

1

  =   
c

2
    v

2_
ratio  

2

        Left side: conical � ask (NaOH)   

        Right side: burette (HCl)   

        These reactants react in a 1:1 ratio.   

            

c
1
    v

1_
 ratio  

1

=   
c

2
    v

2_
ratio  

2

  
c

1
   × 13.49_

1
  =  0.2450 × 25.00  ______________

1
    

c
1
=  0.2450 × 25.00  ______________

13.49
  

  

= 0.4540 M

        

QUESTION 39   D  •     D is correct because it is the only compound that can be oxidised by 
acidi� ed potassium dichromate(VI) solution as it is a secondary alcohol.   

•    A, B and C are incorrect because they cannot be oxidised by acidi� ed 
potassium dichromate(VI) solution (because they are a tertiary 
alcohol, a carboxylic acid and a ketone).    

QUESTION 40   D  •     D is correct. We can � nd the oxidation number of N in NO 3
–  by 

using algebra:   
        Let  x  represent the oxidation number of N in NO 3

– .   
        Sum of all oxidation numbers = charge of ion   
         x  + 3(–2) = –1   
         x  = 5    

• 1 mark for each correct multiple choice answer 
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    QUESTION 43 (7 marks)     
  a)      2COF 2 (g)   ⇌   CF 4 (g) + CO 2 (g)  

• 1 mark  for giving a balanced equation   

  b)        K =  
[CF  4   ]    [  CO  2  ]  ___________

 [ COF  2  ]   
2      

• 1 mark  for correct expression   
  c)        i)

  2COF 2 (g)   ⇌   CF 4 (g) +    CO 2 (g)  

  R    2    1    1  

  I  2.0 mol_______
10 L

    = 0.2    0    0  

  C    0.2 – (0.8 × 0.2)   0.16_
2

       0.16_
2

       

  E    0.04    0.08    0.08  

• 1 mark   for correct equilibrium 
concentrations   

ii)

         

K =  
[CF  4   ]    [  CO  2  ]  ___________

 [ COF  2  ]   
2  

  
=  

(0.08 ) (0.08)
  ____________

 (0.04)   2
  
  

= 4

      

• 1 mark  for equilibrium constant ( K ) value   
  d)      There would be no effect on the equilibrium 

constant.  
• 1 mark  for stating effect   

  e)      The reaction is exothermic; according 
to Le Châtelier’s principle an increase in 
temperature will favour the endothermic 
reaction which is the reverse of the 
reaction in part a. The amount and 
fraction of COF 2  would increase as it is 
the reactant.  
• 1 mark  for stating reaction type  
• 1 mark  for providing reason    

    QUESTION 44 (9 marks)     

  a)         Kc   =   
[ CH  3   OH]_______________
[CO ]  [ H  2   ]   

2

• 1 mark  for correctly stating equilibrium 
expression   

  b)         Kc   =   4.17 ×  10   −8
  ______________   

(3.76 ×  10   −3  )  (4.3 ×  10   −3 )   2
  = 0.60    

• 1 mark  for correct value   
  c)      The small  Kc  value means that the product, 

methanol, is not formed readily.  
• 1 mark  for correct inference   

  d)      Since the temperature has not changed, 
Kc  = 0.60 so  

    0.60 =   
[ CH  3   OH(g)]

  ______________   
(7.52 ×  10   −3  )  (8.6 ×  10   −3 )   2

  Rearrange the equation to solve for 
[CH 3 OH] = 3.34 × 10 –7  M  
• 1 mark  for writing correct calculation
• 1 mark  for finding new concentration 

[CH 3 OH]   
  e)      In an exothermic reaction, heat is generated 

by the reaction; according to Le Châtelier’s 
principle, the reverse reaction will be 
favoured (endothermic) to decrease the effect 
of the change. This will result in a decrease in 
methanol yield.  
• 1 mark  for direction  
• 1 mark  for prediction (responding to 

cognitive verb )    
  f )      The methanol yield would decrease. 

According to Le Châtelier’s principle, the 
side of the reaction with more moles will be 
favoured when the pressure decreases. Since 
there are more gaseous reactants (3 moles) 
than gaseous products (1 mole), a decrease in 
pressure will decrease methanol yield as the 
equilibrium shifts to the left.  
• 1 mark  for correct concentration change  
• 1 mark  for providing reason    

    QUESTION 45 (2 marks)   
  According to Le Châtelier’s principle, an 
increase in temperature favours the endothermic 
reaction. When temperature increases,  K  
decreases, which indicates that the reverse 
reaction has been favoured by decreasing the 
temperature. This tells us that the reverse 
reaction is endothermic, and the forward 
reaction is therefore exothermic.  
• 1 mark  for correct response  
• 1 mark  for evidence of reasoning (cognitive 

verb is  deduce)    

    QUESTION 46 (3 marks)     
  a)      No change. There are equal numbers of 

moles of gaseous reactants and products so 
changing the pressure would have no effect.  
• 1 mark  for correct answer. Reasons 

required in response (cognitive 
verb is  explain).
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            APPENDIX   

 Chemistry   

 Formula and data book  
  The QCAA has developed a formula and data book that will be provided for you 
to use during both examination papers. It provides a selection of useful formulas, 
conversion tables, the periodic table of elements and a range of other data and 
information for you to refer to during the exam.  

  We want you to have everything you need in the one spot so that you can study 
effectively whenever and wherever you are – on the bus, in the bath… wherever! 
For that reason, we’ve included the Formula and data book here, too. Shucks, 
that’s what buddies are for!     
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