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General Instructions
Reading time — 5 minutes
Working time — 3 hours

Write using blue or black pen

Draw diagrams using pencil

Approved calculators may be used

Write your student number on each section of
this booklet

A data sheet and Periodic Table are provided
at the back of this paper

Teacher-in-charge: Miss Jackson

Task Weighting: 40%

Total marks 100

Section |

75 marks

This section has two parts, Part A and Part B.
Part A — 15 marks

Attempt Questions 1 - 15.

Allow about 30 minutes for this part.

Part B — 60 marks

Attempt Questions 16 — 27.

Allow about 1 hour and 45 minutes for this part.

Section Il

25 marks

Attempt ONE question from this section.
Attempt Question 28 — Industrial Chemistry.
Allow about 45 minutes for this section.
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Section 1.

Part A - 15 marks

Attempt questions 1 - 15.

Allow about 30 minutes for this part.

Record your answers on the separate multiple-choice answer sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.
Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9

A O B @ c O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A @ B W c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correet and drawing an arrow as follows.

correct

g
AW B W c O D O

1.  Which of the following statements is true for all addition polymers?

(A) They are naturally occurring polymers.

(B) They are formed from monomers, each of which contains double or triple bonds.

(C) They are formed from the reaction between functional groups on neighbouring monomers.
(D) They are formed by monomers combining without the loss of electrons.

2.  The heat of combustion of ethanol is 1346 kJ mol™.
What mass of ethanol would be required to produce 3500 kJ of energy upon its complete

combustion?
(A) 17.716¢g
B) 17.72¢
(C) 119.79¢
(D) 1198¢

3.  The uranium-238 isotope is unstable and emits a form of radiation.
Which of the following statements accounts for the instability of this isotope?

(A) It has too many neutrons compared to protons
(B) It has too many protons compared to neutrons
(C) It has too many protons and neutrons

(D) It has an incomplete outer shell of electrons
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4.  Which statement is correct concerning the addition of bromine water to cyclohexene?

(A)
(B)
(©)
(D)

the reaction is rapid and is an example of non-destructive analysis

the reaction is rapid and is an example of destructive analysis

the reaction is slow and is an example of destructive
the reaction is slow and is an example of non-destructive analysis

5. What is the oxidation state (oxidation number) of vanadium in ammonium orthovanadate,

(NH4)3VOa.
(A) +1
(B) +3
) +4
(D) +5

6. A titration was used to measure the concentration of citric acid in orange juice. The burette,
pipette and reaction flask were carefully rinsed before the titration was conducted.

What should be the rinsing procedure for each piece of equipment?

burette pipette reaction flask
(A) Distilled water then the Distilled water then the Distilled water then the
appropriate solution appropriate solution appropriate solution
(B) Distilled water then the Distilled water then the Distilled water only
appropriate solution appropriate solution
(©) Distilled water only Distilled water only Distilled water only
(D) Distilled water only Distilled water only Distilled water then the
appropriate solution

7.  Determine the pH of 50.0 mL of 0.0115 mol L™! solution of sulfuric acid.

(A)
(B)
(©)
(D)

8.  Which one of the following compounds, when dissolved in water, would NOT give an acidic

1.638
1.939
2.939
3.240

solution?

(A)
(B)
©
(D)

KCl1
NH4Cl1
H3PO4
SO3
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9.  When food passes from the stomach to the small intestine, the pH changes from 2 to 8.
Which statement best compares the hydrogen ion concentration in the stomach to that of the small
intestine?

(A) 60 times less

(B) 60 times greater

(C) 1000000 times less
(D) 1000 000 times greater

10. The table below provides information about three indicators.

Indicator Colour change pH range over which colour
change takes place
methyl orange red to yellow 32t04.4
bromothymol blue yellow to blue 6.0t0 7.6
phenolphthalein colourless to pink 8.2t010.0

If equal volumes of these three indicators were mixed, what colour would be observed at pH 5.5?

(A) blue
(B) green
(C) orange
(D) yellow

11. In the commercial synthesis of ammonia, the process can be carried out at 35 000 kPa pressure
and at a temperature of 500 K using an iron-based catalyst.
Why is a temperature of 500K chosen, rather than a lower temperature?

(A) A lower temperature would decrease the yield of ammonia.

(B) Atatemperature of 500 K, a greater amount of ammonia is produced.

(C) A temperature of 500K is needed to maintain the reactants in the gaseous state.
(D) A lower temperature would decrease the rate of the reaction

12. Hydrogen sulfide, H2S, is a weak acid which ionises in solution according to the following
equations:
H2S(aq) <> H+(aq) + HS(aq)
HS (aq) <> H+(aq) + S*(aq)

Manganese (II) sulfide, MnS, is a sparingly soluble pink solid which, when suspended in water,
also exists in equilibrium with ions in solution:

MnS(s) <> Mn?*(ag) + S*(aq)
In which of the following aqueous solutions would manganese (II) sulfide be most soluble?

(A) 1 mol L NaHS

(B) 1mol L' HaS

(C) 1 mol L Mn(NO3)2
(D) 1mol L' HCI
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13. Which of the following halogen-containing compounds is NOT a source of ozone-destroying free-
radicals in the stratosphere?

(A) CCls
(B) CH2FCFs
(C) CClF2

(D) CBrCIF»

14. Which statement identifies the layers of the Earth’s atmosphere in order of increasing altitude?

(A) thermosphere, mesosphere, stratosphere, troposphere
(B) thermosphere, stratosphere, mesosphere, troposphere
(C) troposphere, mesosphere, stratosphere, thermosphere
(D) troposphere, stratosphere, mesosphere, thermosphere

15. The gas halothane is used as a general anaesthetic. Its structural formula is shown below: -

What is the systematic name of halothane?

(A) I-bromo-1-chloro-2,2,2-trifluoroethane
(B) trifluorobromochloroethane

(C) 2-bromo-2 chloro-1,1,1-trifluoroethane
(D) 1-chloro-1-bromo-2,2,2-trifluoroethane
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Section I (continued)

Part B - 60 marks
Attempt questions 16 —27.

Read the whole of each question before commencing it.
Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.
Allow about 1 hour and 45 minutes for this part.

Question 16. (5 marks)

The flow chart shows some of the steps in the conversion of glucose into polyethylene.

glucose > substance 2 > ethylene > polyethylene
process 1 process 2 process 3
(a) Complete the table to identify the numbered substance / processes.
substance / process Its identity
substance 2
process 1
process 2
process 3
(b)  Outline the steps involved in process 3.
Page 6 of 17 HAHS Science Department 2007
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Question 17. (6 marks)

(a) Identify a radioisotope used for an industrial application and justify its selection for this
application in terms of the properties of the isotope.

(b)  Assess the risks associated with the use of radioisotopes.
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Question 18. (6 marks)

In a first-hand investigation, a student was given the task of constructing a galvanic cell that would
produce the highest possible voltage.

The following materials were available to the student -
* standard zinc electrodes

* standard copper electrodes * beakers

* standard lead electrodes * measuring cylinders

* standard tin electrodes * paper towelling

* 200 mL of 1.0 mol L™! zinc sulfate * electrical wires with alligator clips
* 200 mL of 1.0 mol L' lead (II) nitrate * voltameter

* 200 mL of 1.0 mol L' copper (II) sulfate * emery paper

* 200 mL of 1.0 mol L' sodium chloride

* 200 mL of 1.0 mol I-1 tin (IT) nitrate

* 200 mL of 1.0 mol L' potassium nitrate solution

(a) Select the materials that the student would have used to produce the highest possible voltage and

draw a fully labelled diagram showing how the galvanic cell was constructed.

(b)  Write the redox half-equations and full equation to determine the maximum voltage that this cell
could produce. Show full working.
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Question 19. (4 marks)

As a part of the Chemistry course, you carried out a first-hand investigation to decarbonate soft drink

and gather data to measure the mass changes involved and calculate the volume of gas released at 25°C
and 100 kPa.

Assess the validity of the conclusion you drew from this investigation.
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Question 20. (5 marks)

Vinegar is essentially an aqueous solution of ethanoic acid. In a first-hand investigation to determine the
concentration of ethanoic acid in vinegar, the following results were obtained.

25.0 mL of vinegar was diluted to 250.0 mL with distilled water in a volumetric flask. From this, three
25.0 mL aliquots were measured out, placed into separate conical flasks and two drops of
phenolphthalein were added to each. Each aliquot was then titrated against a standard solution of
potassium hydroxide.

An average titre of 22.5 mL of a 0.0851 mol L™ potassium hydroxide solution was required to give a
permanent, faint pink colour to this solution.

(a) Calculate the concentration of ethanoic acid in vinegar. Show all your working. M

(b) Complete the titration curve for the first-hand investigation outlined above. M

14

12

10

pH
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Question 21. (4 marks)

Justify the statement “All Arrhenius acids are also Bronsted-Lowry acids however not all Bronsted-
Lowry acids are also Arrhenius acids”.

Question 22. (3 marks)

Describe the effect of buffers with reference to a specific example in a natural system.
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Question 23. (6 marks)

(a) Draw a Lewis dot diagram of the ozone molecule. IM

(b)  Contrast the types of bonds present in ozone gas and oxygen gas. 2M

(c) Compare the properties of the oxygen allotropes, Oz and O3, in terms of their stability to heat,
stability to UV light and ONE other property. Tabulate your information. 3M
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Question 24. (4 marks)

Ammonia decomposes according to the equation shown.
2NHs3 (g €2 N2 + 3H2(

The graph below represents the decomposition of 1.0 mole of pure ammonia in the presence of a
catalyst at various temperatures.

00
0.2- UUSTEREPRRRE 2000[:
e o
P i -250°C
noes 041 — 0t
MHJg) 061 & -
e /o
remaining
081 /7~
7
s
Time

(a) Explain why the number of moles of ammonia remaining reaches a constant value at each
temperature.

(b) Explain how the rate of decomposition of ammonia changes with temperature.
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Question 25. (5 marks)

A sample of tank water is contaminated with iron since it shows signs of rust. The sample was analysed

using atomic absorption spectroscopy (AAS). A calibration curve was prepared using standard iron
solutions and the iron content in the sample was then determined.
The table below shows the results for the standard calibration curve.

Absorbance Content of Iron
(units) (ppm)
0.05 0.5
0.12 1.0
0.22 2.0
0.34 3.0
0.58 5.0

(a) Draw a line graph for the standard calibration curve on the grid provided

Absorbance (units)

Concentration of Iron (ppm)

(b) Determine the concentration of iron (ppm) in a tank water sample which has an absorbance of

0.38 units.

(c) Outline the AAS procedure used to analyse solutions.
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Question 26. (5 marks)

Evaluate the significance of the development of the Haber Process between 1910 and 1918.
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Question 27. (7 marks)

Using an example drawn from each of the three core modules, analyse the impacts on the environment
of the applications of chemistry.
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Section II.

25 marks

Attempt question 28.

Allow about 45 minutes for this part.

Answer the question in a writing booklet. Extra writing booklets are available.
Show all relevant working in questions that require calculations.

Question 28. — Industrial Chemistry.

(a) For the reversible reaction represented by the equation:-

CS2e) + 4Hz(e) € CHsg + 2H2S(

(i)  Write the equilibrium expression for this equilibrium reaction.

(i1))  0.65 mol of carbon disulfide and 0.83 mole of hydrogen are mixed in a closed 2.5 L

container, and the reaction allowed to establish equilibrium. At equilibrium, 0.095 mole of

dihydrogen sulfide gas is present.
Calculate the equilibrium constant at 1000 Kelvin (727°C).

(i) At 1200 Kelvin (927°C), the equilibrium constant, K, has a value of 2.1.

Determine whether the reaction is endothermic or exothermic.

(b) As a part of your course, you carried out a first-hand investigation to qualitatively analyse an

equilibrium reaction.

(i) Describe the equilibrium reaction you analysed.

(i1) Describe and account for each of TWO changes you imposed on this equilibrium reaction.

(¢) Distinguish between anionic, cationic and non-ionic detergents in terms of their chemical

composition and uses.

(d) With the aid of a suitable diagram, describe the production of sodium hydroxide by the mercury

process. In your response, outline an advantage of this method over the use of the diaphragm

process and the membrane process.

IM

2M

IM

M

4M

4M

M

(e) Analyse the processes necessary for the industrial production of sulfuric acid from Earth materials. 6M
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CHEMISTRY
2007 --- THSC Marking Scheme

Section | - CORE.

Part A - multiple choice

1. |B 6. (B 11. |D
2. |D 1. 12. |D
3. [C 8. |A 13. |B
4. | B 9. |D 14. | D
5. |D 10. | D 15. |C

Part B - Extended Response

16. (a)

Criteria Marks
Identifies all FOUR substances/processes — 2
substance 2 = ethanol, process 1= fermentation, process 2 = dehydration, process 3 =

polymerisation

Identifies ONE of the substances / processes 1
16. (b)

Criteria Marks
Outlines the THREE key steps in the process of free-radical addition polymerisation (initiation, 3
propagation, termination = IPT)

Outlines TWO of the key steps in process of free-radical addition polymerisation OR 2
Identifies the THREE key steps of the process of free-radical addition polymerisation

Identifies ONE of the key steps in the process of free-radical addition polymerisation 1
17. (a)

Criteria Marks
1. Identifies a radioisotope and its use in an industrial application 3
2. Outlines relevant properties of the radioisotope

3. Relates the properties to the use of the named radioisotope

Two of the above three points 2
Identifies a radioisotope used in an industrial application OR 1
Identifies a use of radioisotopes in an industrial application




17. (b)

Criteria Marks
Describes TWO problems associated with the use of radioisotopes AND 3
Makes a judgement
Describe ONE problem associated with the use of radioisotopes AND 2
Makes a judgement
Identifies a problem associated with the use of radioisotopes 1
18. (a)
Criteria Marks
Draws an appropriate scientific diagram of a galvanic cell that is fully labelled to identify :- the 3
electrodes (Zn & Cu), electrolytes(ZnSO4 & CuSQa), salt bridge (paper towel soaked in KNO3), and
external circuit (alligator wires & voltmeter)
An incompletely labelled diagram based on Zn & Cu electrodes and ZnSO4 & CuSOs electrolytes 2
A scientific diagram of a galvanic cell 1
18. (b)
Criteria Marks
Calculates the maximum voltage, showing appropriate working. (+ 1.10 V) 3
Writes the two half-equations (including the states of matter) AND the overall equation (including the
states of matter) [may be a follow-through error if wrong electrodes chosen in part (a)]
Calculates the maximum voltage, showing appropriate working. OR 2
Writes the two half-equations (including the states of matter) AND the overall equation (including
states)
Calculates the maximum voltage OR 1
Writes the two half-equations OR
Writes the overall equation
19.
Criteria Marks
1. ldentifies a relevant conclusion drawn from the results of the investigation 4
2. Describes two factors of the experimental design and explains how they could have influenced the
experimental outcome
3. Makes a judgement about the conclusion drawn based on the effect each factor had on the
investigation
1. Describes two factors of the experimental design and explains how they could have influenced the 3
experimental outcome
2. Makes a judgement about the conclusion drawn based on the effect each factor had on the
investigation
1. ldentifies a relevant conclusion drawn from the results of the investigation 2

2. Describes one factor of the experimental design that may have influenced the experimental
outcome

Identifies a relevant conclusion drawn from the results of the investigation OR
Describes one factor of the experimental design that may have influenced the experimental outcome




20. (a)

Criteria

Marks

1. Writes a balanced chemical equation for the reaction between ethanoic acid and potassium
hydroxide

2. Calculates the number of moles of potassium hydroxide as 1.91475 X 10-3 mol
3. Determines the number of moles of ethanoic acid using the mole ratio
4. Calculates the concentration of vinegar as 0.766 mol L1

Any TWO of the points outlined above

Any ONE of the points outlined above

20. (b)

Criteria

Marks

Circles the left-hand most graph which represents the pH changes when a weak acid and strong base
are titrated

20. (c)

Criteria

Marks

Identifies ONE other property of a primary standard

(such as high molar mass, high level of purity, readily soluble in distilled water, reacts instantly and completely
during titration)

21.

Criteria

Marks

1. Outlines the Arrhenius theory of acids

2. Outlines the Bronsted-Lowry theory of acids

3. Outlines why an Arrhenius acid can be a Bronsted-Lowry acid

4. Outlines why a Bronsted-Lowry acid is not necessarily classified as an Arrhenius acid
5. Includes relevant example(s) & equation(s)

1. Outlines the Arrhenius theory of acids
2. Outlines the Bronsted-Lowry theory of acids
3. Outlines why an Arrhenius acid can be a Bronsted-Lowry acid OR
Outlines why a Bronsted-Lowry acid is not necessarily classified as an Arrhenius acid

1. Outlines the Arrhenius theory of acids
2. Outlines the Bronsted-Lowry theory of acids

Outlines the Arrhenius theory of acids ~ OR
Outlines the Bronsted-Lowry theory of acids




22,

Criteria Marks
1. Describes a system in nature that needs to be buffered 3
2. ldentifies the components of the specific buffer system
3. Describes that the buffer system works to prevent large changes in pH when an acid or a base is

added to the system
eg. Blood is buffered at pH = 7.4 by H.CO3/HCO3z
Two of the 3 points above 2
One of the three points above 1
23. (a)
Criteria Marks
Diagram correctly shows the arrangement of valence electron in the ozone molecule 1
23. (b)
Criteria Marks
Outlines ONE difference, written as a comparison, between ozone and oxygen in terms of their 2
bonding.
For example,
1. 0zone contains a co-ordinate covalent bond and a double covalent bond within it whereas oxygen contains

only a double covalent bond
2. 0zone has weak dipole-dipole interactions between molecules whereas oxygen has no dipole-dipole

interactions but rather has dispersion forces between molecules
Outlines ONE difference between ozone and oxygen in terms of their bonding 1
23. (c)
Criteria Marks
1. Constructs a table with the columns and rows appropriately labelled and the table ruled up. 3
2. Correctly compares ozone and oxygen for their stability to heat (oxygen stable; ozone unstable)
3. Correctly compares ozone and oxygen for their stability to UV light (oxygen high stability, ozone

moderate stability)
4. Correctly compares ozone and oxygen for one other property (eg. colour, boiling point, solubility in

water, odour, reactivity)
1. Constructs a table 2
2. Compares ozone and oxygen for TWO of points 2, 3 and 4 above
Compares ozone and oxygen for ONE property 1

24. (a)




Criteria

Marks

States that the system is at equilibrium AND

Gives one characteristic of a system at equilibrium, stating how this feature explains the plateau
present in each graph

States that the system is at equilibrium  OR

Gives one characteristic of a system at equilibrium, stating how this feature explains the plateau
present in each graph.

24. (b)

Criteria

Marks

States that the rate of decomposition of ammonia increases as temperature increases AND
Relates this increase to the proportion of molecules with sufficient kinetic energy

States that the rate of decomposition of ammonia increases as temperature increases.

25. (a)

Criteria

Marks

The line graph presented has the following features —

e Graph covers >2/3 of the grid paper

e Points are accurately plotted (as per the data provided)
e Each point is precisely indicated (eg. as an “X”)

e The line of best fit is well placed

The line graph presented represents the data but is not totally accurate (not a clear line of best fit)

25. (b)

Criteria

Marks

Value for concentration of iron is accurately read from the graph. (Value should be approximately 3-3 -
3.4 ppm)

25. (c)

Criteria

Marks

Correct and accurate outline of the procedure for AAS including use of lamp, matching ions in solution
and measurement of absorption.

Identifies AAS as a method used to analyse solutions and mentions one of the above

26.




Criteria Marks
1. Outlines a social issue AND / OR (5 / 4) a political issue at the time of development of the Haber 4-5
process
2. Explains reasons for restrictions on supplies to Germany
3. Outlines the impact of the Haber process at the time of discovery
4. Provides a judgement
1. Outlines a social OR political issue at the time of development of the Haber process 3
2. Explains reasons for restrictions on supplies to Germany
3. Outlines the impact of the Haber process at the time of discovery
Outlines a social OR political issue at the time of development of the Haber process  AND/OR 1-2
Explains reasons for restrictions on supplies to Germany
AND/OR
Outlines the impact of the Haber process at the time of discovery
27.
Criteria Marks
1. Clearly identifies the components and shows how the components are related to each other in a
thorough manner for one example from each of the core chemistry modules that has an impact on
the environment. (ie THREE examples, one from each core module.) ;
2. Draws out, in an extensive manner, the implications for the environment of each of the three
examples
3. Answer is written in a logical, structured format
1. Clearly identifies the components and shows how the components are related to each other in a
thorough manner for TWO examples, each from a different core chemistry module, that has an
impact on the environment AND 6
2. Outlines one example from the third core module.
3. Draws out the implications for the environment of each of the two examples.
Clearly identifies the components and shows how the components are related to each other in a
thorough manner for ONE example from a core module
AND
Outlines TWO examples from the other core modules in a logical manner showing impact on the 5
environment
OR
Clearly identifies the components and shows how the components are related to each other in a
thorough manner for TWO examples showing impact on the environment.
Clearly identifies the components and shows how the components are related for one example from a
core thoroughly AND provides one outline from a core module showing impact on the environment
OR 4
Outlines THREE examples, one from each core module in a logical manner, showing impact on the
environment.
Clearly identifies the components and shows how the components are related for one example from
one core module showing impact on the environment
OR 3
Outlines TWO examples from two of the core modules in a logical format AND
Identifies ONE example from a core module.
Outlines ONE example from a core module AND identifies TWO examples from core modules OR 9

Outlines TWO examples from two core modules OR




Identifies THREE examples, one from each core module.

Identifies one example from one core module in a logical format relating this to environmental impact.

OPTION - Industrial Chemistry.
(a) (i)

Criteria

Marks

Correctly writes the equilibrium expression as

K = [CH4] [H2S]2
[CS2] [H2)*

(a) (i)

Criteria

Marks

Calculates the equilibrium constant as 0.027 showing appropriate and full working

Calculates the equilibrium constant as 0.027 but full working not shown OR

Determines the moles of each species at equilibrium as - CS2 = 0.6025 mol, H2S = 0.64 mol, CS2 =
0.047 mol and Hz2= 0.095 mol

(a) (i)

Criteria

Marks

Identifies the forward reaction as endothermic (0.27<2.1) (OR exothermic if incorrect answer above
has K>2.1)

(b) (i)

Criteria

Marks

1. (i) Describes a specific example of an equilibrium system that can be analysed qualitatively
(i) Includes a fully balanced equation of the equilibrium reaction

2. Describes the distinguishing features of the equilibrium system (eg. differing colours of species) that
will allow it to be analysed qualitatively

EITHER 1. or 2. from above

(b) (ii)

Criteria

Marks

For each of the TWO changes being imposed on the equilibrium reaction —
Describes how the change is being imposed by -
1. identifying what has been done

2. outlining the facet of the equilibrium reaction on which this would impact
Accounts for the impact of the change by -

3. describes the qualitative changes of the system that would be observed
4.describes an appropriate reason for the observations

For each of the TWO changes being imposed on the equilibrium reaction covers 3 of the 4 points
above

For each of the TWO changes being imposed on the equilibrium reaction covers 2 of the 4 points
above, one point from 1 or 2 above AND one point from 3 or 4 above




Identifies a change made to the equilibrium reaction

(c)

Criteria Marks

For each of the three types of detergent, identifies their composition AND identifies two uses , 4

highlighting their unique features  (ie. 3X 3 pieces of information)

8 or 9 correct pieces of information

6 or 7 correct pieces of information 3

4 or 5 correct pieces of information 2

1, 2 or 3 correct pieces of information 1

(d)

Criteria Marks

1. Provides a well labelled diagram that represents the mercury process for sodium hydroxide S
production

2. Provides a thorough description of the mercury process for sodium hydroxide production

3. Provides relevant chemical equations

4. Outlines an advantage of the mercury process over the diaphragm and membrane processes

1. Provides a thorough description of the mercury process for sodium hydroxide production in words 4
OR with a well labelled diagram

2.Provides relevant equations AND/OR
Outlines an advantage of the mercury process over the diaphragm and membrane processes

Provides a basic description of the mercury process for sodium hydroxide production AND/OR | 1-2-3

Provides a basic diagram of the mercury process AND/OR

Outlines an advantage of the mercury process over the diaphragm and membrane processes

AND/OR

Provides one correct equation ~ AND/OR

Identifies a commercial by-product of the process

(e)

Criteria Marks

Describes the extraction (Frasch) and manufacturing (contact) processes necessary for the 5-6

production of sulfuric acid

Analyses the TWO steps by drawing out extensively the relationships between the steps, the

chemistry of each step and/or the properties of the chemicals/chemical reactions

(strong analysis of each = 6; weaker analysis = 5)

Describes the extraction (Frasch) and manufacturing (contact) processes necessary for the 4

production of sulfuric acid

Explains one step in one of the two processes

Describes ONE of the processes necessary for the production of sulfuric acid (ie. Frasch or Contact) 3

Outlines ONE of the processes necessary for the production of sulfuric acid 1-2
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9 |10 11 12 |13 |14 | 15

2 4 |56 |78
B/ D C/ B/ D B|/AA/ D D/D/D|B D C

Question 16. (5 marks)

The flow chart shows some of the steps in the conversion of glucose into polyethylene.

otamnel ethene. pely eftere
glucose > substance 2 > ethylene > polyethylene
process 1 process 2 process 3
(a) Complete the table to identify the numbered substance / processes. 2M
substance / process Its identity
substance 2 P fhdano |
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process 3

(b)  Outline the steps involved in process 3. - 3M
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(b) Outline the steps involved in process 3.
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Question 17. (6 marks)
(a)

Identify a radioisotope used for an industrial application and justify its selection for this
application in terms of the properties of the isotope. 3M
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Question 17. (6 marks)

(a) Identify a radioisotope used for an idustrial application and justify its selection for this
application in terms of the properties of the isotope. 3M
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(b)  Assess the problems associated with the use of radioisotopes. 3M
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)  Assess the problems associated with the use of radioisotopes. 3M
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(b)  Assess the problems associated with the use of radioisotopes. M
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(b)  Assess the problems associated with the use of radioisotopes. 3M
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Question 18. (6 marks)
In a first-hand investigation, a student was given the task of constructing a galvanic cell that would

produce the highest possible voltage.

The following materials were available to the student -

standard zinc electrodes »”

standard copper electrodes”” beakers «~

standard lead electrodes measuring cylindersj
standard tin electrodes paper towelling

200 mL of 1.0 mol L™ zinc sulfate”

200 mL of 1.0 mol L lead (II) nitrate
200 mL of 1.0 mol L™ copper (II) sulfate”

200 mL of 1.0 mol L™ sodium chloride

200 mL of 1.0 mol L™ tin (II) nitrate

200 mL of saturated potassium nitrate solution

voltmeter v~
emery paper e

R K KX K ¥

O K K X X K X K X

(a) Select the materials that the student would have used to produce the highest possible voltage and
draw a fully labelled diagram showing how the galvanic cell was constructed.
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(b)  Write the redox half-equations and full equation to determine the maximum vgltage that this cell

could produce. Show full working. E°G)
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Question 19. (4 marks) ST e
As a part of the Chemistry course, you carried out a first-hand investigation to decarbonate soft drink
and gather data to measure the mass changes involved and calculate the volume of gas released at 25°C
. and 100 kPa. : '
Assess the validity of the conclusion you drew from this investigation. 4M
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Question 19. (4 marks)

As a part of the Chemustry course, you carried out a first-hand investigation to decarbonate soft drink -
and gather data to measure the mass changes involved and calculate the volume of gas released at 25°C

and 100 kPa.

Assess the validity of the conclusion you drew from this investigation. 4M
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Question 20. (5 marks)

Vinegar is essentially an aqueous solution of ethanoic acid. In a first-hand investigation to determine the
~oncentration of ethanoic acid in vinegar, the following results were obtained. ' -
25.0 mL of vinegar was diluted to 250.0 mL with distilled water in a volumetric flask. From this, three

5.0 mL aliquots of the vinegar solution were measured out, placed into separate conical flasks and two
drops of phenolphthalein were added to each. Each aliquot was then titrated against a standardised

solution of potassium hydroxide with its known concentration being 0.0851 mol Lt '

An average titre of 22.5 mL of the potassium hydroxide solution was required to give a permanent, faint

pink colour to this solution.

‘a)  Calculate the concentration of ethanoic acid in vinegar. Show all your working. 3M

. ~5 , .
etz W= lAjyav o T = 6.016S% v L.

...............................................................................................................................................................................

h¢ of Meonsic @id M Vimegeis = 0.0T7659 XLo = 8 .TETY el 7L

’b) Identify, by circling the graph, the titration curve which best represents the Chaflge inpHasa
potassium hydroxide solution is slowly added to a solution of ethanoic acid. 1M

S50 S0 e 25 50

(c) The solution of potassium hydroxide was standardised by titration againsi a solution made from a
primary standard. In this case, benzoic acid (CsHsCOOH) would be an ideal acid to use as a

primary standard. '
One characteristic of a primary standard is that it is highly stable. Identify ONE other
characteristics of a primary standard. M
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Qﬁesﬁﬁ”ri’ll. (4 marks)
Justify the statement “All Arrhenius acids are also Bronsted-Lowry acids however not all Bronsted-
Lowry acids are also Arrhenius acids”. ‘ 4M
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~ Question 21. (4 marks)
Justify the statement “All Arrhenius acids are also Bronsted-Lowry acids however not all Bronsted-
Lowry acids are also Arrhenius acids”. 4M

Aurnanis. Auds.... 0% Adunate Qbds. thad odue. H s 0.
WORRL. A %wsmamwmw/w1sag¢mqsq
AP ddees. . Thuredore ol Ahenius. adds are also..........
Broosed-lowim . auds...as..a. H oo s egunadent fo a.

- geoen... thefete.,.af.an.. Q0. produ@s. T on.. . Wk I IS......

Py Afectively. donating. . pwton. Jo. Wader whach.. tdkes. 4. Sensia -

J Loy o0 Mawe fex Ta. everse \s 0t de. as. 4be. Aohenis

- definn...of.an...acd. ool ACau0s. 0. 0n...0C..10.40......
qu\&/\fs\fwwfmW[@{G{t{m\ﬁlwfd&ioibedzl/tﬁf/;c//?{%uﬂ
Solutun... s nor. o Achens.acd. et toag). be. 4. Bonsled - Lowy

N

QOd. A5 . donades .o m‘m\Afmaszfﬂu%mgubﬁfﬁ//}w%%ﬂw@

j i

L prsclaee P D . ; .
Wrﬁ%ﬂwna @@Lof\mw\w(\wwﬁmmauc\Lﬂ%

oolu o Brosked - Loww acd & 0L _an_ Allbanus.acd.. Therfe
R Bhotius OCids are WSS St - Lovury, acds howeder nofg) |

eensid - Loty auds axe odses Afhenug Gods .




Question 21. (4 mr;lrks)

Justify the statement “All Arrhenius acids are also Bronsted-Lowry acids however not all Bronsted-
Lowry acids are also Arrhenius acids™.
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Describe the effect of buffers with reference to a specific example in a natural system. 3M
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Question 22. (3 marks)

Describe the effect of buffers with reference to a specific example in a natural system. M
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Question 22. (3 marks)
Describe the effect of buffers with reference to a specific example in a natural system. \/3M
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Question 23. (6 marks)

(a). Draw a Lewis dot diagram of the ozone molecule. M
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(b) Contrast the types of bonds present in ozone gas and oxygen gas.

Al L

cotalops  fond.  Lelimer] | To

(¢) Compare the properﬁes of the oxygen allotropes, O, and Os, in terms of their stability to heat,
stability to UV light and ONE other property. Tabulate your information.

property
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Question 24. (4 marks)

- Ammonia decomposes according to the equation shown.
2NH; ) > N, @ T 3H, (&

The graph below represents the decomposition of 1.0 mole of pure ammonia in the presence of a
catalyst at various temperatures. '
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. (a) Explain why the number of moles of ammonia rémain_irig reaches a constant value at each

temperature. M
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(b) Explain how the rate of /decbmposition of ammonia changes with tem%ature S | oM

b’
Tevate & Aeegmnporiitivn jnow grey wiga“(}m
v

........................................................................................................................

i armeadtir o e MAvehl dues

(b)  Explain how the rate of decomposition of ammonia changes with temperature. 2M
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Question 25. (5 marks)
A sample of tank water is contaminated with iron since it shows signs of rust. The sample was analysed
using atomic absorption spectroscopy (AAS). A calibration curve was prepared using standard iron
solutions and the iron content in the sample was then determined.

The table below shows the results for the standard calibration curve.

Absorbance Content of Iron  #
(units) (ppm)
0.05 0.5
0.12 1.0
0.22 2.0
0.34 _ 3.0
0.58 5.0
(a) Draw a line graph for the standard calibration curve on the grid provided 2M.
b6
w
8 £ 5
vy
- / g
0.2 Gis ‘
d- 1. .
G ug i -

2 I ot ot
Concentration of Iron (ppm)

- (b) Determine the concentration of iron (ppm) in a tank water sample which has an absorbance of

0.38 units. 1M
ke ]33
(c) Outline the AAS procedure used to analyse solutions. 2M
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Outline the AAS procedure used to analyse solutions. A - - 2M

i A N, B TP RIS R P sressss mecsnananes

L 0 Nebuhe | Read
‘Dlfvact, : R Oud |
esrsnsssasessscesosonasarssosasvscssnsestos sespacnnces A

-\ burmerheed wavelengfh absorbed by @ parficular

.

..................................................................................................................................................... Fesfpene

SE M buel metd [ ion sk 15 e st by rReamp
C g A Y0 SOLU G0, LAMPLR. 5. SUCkeL L0 R, The
L, burner ¢ atomised. The bght that passes through és absorbed

ey g pERRE LONS.. 5. Thak...ulhicln... IS ..not...abSorbed... 5. KA
info e a ' pris mUclifrd Chor” 5 o e nebud 1ger wg?czn Sends. Fh

he
LAMOuNt - of .. Light. 0k AbSovleed... fo..d. compuen. uinich. finds. tHae .
Page 140f 17 pru N Wwhat'S emited § what was lefFt = abSorbance ! 2007

(¢c) Outline the AAS procedure used to analyse solutions. 2M
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Question 26. (5 marks) _ PN SOlWYon .
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