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General Instructions

* Reading time — 5 minutes

* Working time — 3 hours

* Write using black or blue pen
* Draw diagrams using pencil

* Board-approved calculators may
be used

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

* Write your Centre Number and
Student Number at the top of
pages 9, 11, 15, 17, 21 and 25

Total marks — 100

Pages 2-27
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 16-28
* Allow about 1 hour and 45 minutes for this part

Section I ) Pages 29-40

25 marks
* Attempt ONE question from Questions 29-33
¢ Allow about 45 minutes for this section



Section I
75 marks

Part A — 15 marks
Attempt Questions 1-15
Allow about 30 minutes for this part

Use the 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 ) 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 WK 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 correct and drawing an arrow as follows.

correct

e

A W B W c O D O




Which is the main industrial source of ethylene?

(A) Ethanol

(B) Glucose

(C) Petroleum
(D) Polyethylene

Catalysts are required for the production of both ethanol from ethylene and ethylene from
ethanol.

Catalyst A,
%
Catalyst B

ethylene + water ethanol

What are the identities of Catalyst A and Catalyst B?

Catalyst A Catalyst B
(A) dilute H* conc H*
(B) dilute H* dilute H*
©) conc H* conc H*
(D) conc H* dilute H*

Which set contains only stable nuclei?
W GH C HU
16 39 12
(B) 8 O 19 K 6 C
© $zn 50 HMg

14 16 1
® c %o H



4

A student used the apparatus shown to determine the molar heat of combustion of

ethanol.

Thermometer

Can containing 300 g water

Burner containing ethanol

The following results were obtained.

Initial mass of burner 13320 g
Final mass of burner 132.05 g
Initial temperature of water 25.0°C
Final temperature of water 45.5°C

What is the molar heat of combustion calculated from this data?

(A) 22.4kJ mol™
(B) 25.7 kJ mol™
(C) 1030 kJ mol™!
(D) 1180 kJ mol™

How many isomers are there for C;H,CI,?

(A) 3
(B) 4
© 5
D) 6



6 Glucose (CH,,O) is @ monomer that can form naturally occurring polymers.

The approximate atomic weights for the elements which make up glucose are shown in

the table.
Element Approximate atomic weight
Carbon 12
Hydrogen 1
Oxygen 16

Using data from the table, what would be the approximate molecular weight of a polymer
made from 5 glucose monomers?

(A) 810
(B) 828
(C) 882
(D) 900

7 Which class of compounds typically has a sweet smell?

(A) Esters

(B) Alkenes

(C) Haloalkanes
(D) Alkanoic acids

8 Acid X is 0.1 mol L™ hydrochloric acid.

Acid Y is 1.0 mol L™! acetic acid (ethanoic acid).

How does acid X compare with acid Y?

(A) X is weaker and more dilute than Y.
(B) Xis stronger and more dilute than Y.
(C) X is weaker and more concentrated than Y.

(D) X s stronger and more concentrated than Y.
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11

Which statement best describes the equivalence point in a titration between a strong acid
and a strong base?

(A) The point at which the first sign of a colour change occurs
(B) The point at which equal moles of acid and base have been added together
(C) The point at which equal moles of H* ions and OH™ ions have been added together

(D) The point at which the rate of the forward reaction equals the rate of the reverse
reaction

Phosphorus pentoxide reacts with water to form phosphoric acid according to the
following equation.
P,O4(s) + 3H,0(l) — 2H;PO(aq)
Phosphoric acid reacts with sodium hydroxide according to the following equation.
H,PO,(aq) + 3NaOH(ag) — Na;PO,(aq) + 3H,0(l)
A student reacted 1.42 g of phosphorus pentoxide with excess water.

What volume of 0.30 mol L™ sodium hydroxide would be required to neutralise all the
phosphoric acid produced?

(A) 0.067L
(B) 0.10L
(C) 020L
(D) 50L

In 1884, Svante Arrhenius proposed a definition for acids. His definition was soon
accepted as superior to that put forward by earlier chemists.

Why was Arrhenius’ definition seen as a major improvement?

(A) It explained why some acids do not contain oxygen.
(B) It showed how the solvent can affect the strength of an acid.
(C) It showed the relationship between pH and the concentration of H' ions.

(D) It could be used to explain why some acids are strong and others are weak.



12 Which statement explains why catalysts are often used in chemical reactions?

(A) Catalysts increase the rate of reactions.
(B) Catalysts increase the yield of products of reactions.
(C) Catalysts increase the purity of products of reactions.

(D) Catalysts increase the activation energies of reactions.

13 Why are microscopic membrane filters useful for water purification?

(A) They can kill bacteria.
(B) They adjust the pH of water to 7.
(C) They are composed of biodegradable polymers.

(D) They can remove very small particles from water.

14 A scientist used atomic absorption spectroscopy (AAS) to analyse the concentration of
iron in a sample of water. The scientist analysed the sample five times and obtained the
absorbances shown in the table.

Analysis | Absorbance
1 0.390
2 0.392
3 0.249
4 0.387
5 0.394

The scientist needed an average absorbance to determine the concentration of iron from
a calibration curve.

Which value should the scientist use?

(A) 0.362
(B) 0.3624
(C) 0.39075
(D) 0.391



15 Which graph shows how pressure and temperature affect the yield of ammonia produced
by the Haber process?

(A) 80
=70 + 350°C
g 60 400°C
E 4518 ] 450°C
= 30 / 500°C
¥ 10 -
0 T T
100 200 300 400
Pressure (atmosphere)
(B) 80
-g 70 550°C
g 60 500°C
E 28 ] 450°C
= 30 / 400°C
220 - % 350°C
¥ 10 -
O T T
100 200 300 400
Pressure (atmosphere)
© 80
.g 70 -
S 60 -
g 50 .
“‘5 40 _\ g(s)gog
E ;8 :\ 4500C
> 10 4 400°C
& 350°C
0 T T
100 200 300 400
Pressure (atmosphere)
(D) 80
.g 70 -
g 60
g 50 -
~§ 40 _\ 350°C
_ 400°C
% ;8 _\ 450°C
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® 107 550°C
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_8—
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Centre Number

Section I (continued)

Part B — 60 marks Student Number
Attempt Questions 16-28
Allow about 1 hour and 45 minutes for this part

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Marks
Question 16 (3 marks)

Describe how technology has enabled the transuranic elements to be produced. 3



Marks
Question 17 (4 marks)

(a) Calculate the pH of a 0.2 mol L' solution of hydrochloric acid. 1

(b) Calculate the pH after 20 mL of 0.01 mol L' sodium hydroxide is added to 3
50 mL of 0.2 mol L™! hydrochloric acid. Include a balanced chemical equation
in your answer.

10—
© Board of Studies NSW 2006



2006 HIGHER SCHOOL CERTIFICATE EXAMINATION

Chemistry

Centre Number

Section I — Part B (continued)

Student Number

Marks
Question 18 (4 marks)
A student studying the mass change that occurs during fermentation added glucose,
water and yeast to a flask and stoppered the flask with some cotton wool.
The student measured the mass of the flask daily for seven days. The table shows the
data collected.
Day Mass (g)

1 381.05

2 376.96

3 373.42

4 370.44

5 370.42

6 370.40

7 370.39
(a) Calculate the moles of CO, released between days 1 and 7. 1
(b) Calculate the mass of glucose that underwent fermentation between days 1 3

and 7. Include a balanced chemical equation in your answer.

117 11—



Marks
Question 19 (7 marks)

A student was asked to perform a first-hand investigation to measure the difference in
potential of various combinations of metals in an electrolyte solution. The student was
provided with three metals: aluminium, zinc and silver; and three electrolyte solutions:
aluminium nitrate, zinc nitrate and silver nitrate.

(a) Identify which combination of the metals supplied should give the highest 1
potential difference.

(b) Sketch and label a diagram of an experimental setup that the student could 2
use with the combination of metals identified in part (a).

(c) Write a balanced chemical equation for the overall reaction for the metals 2
identified in part (a), and calculate the expected potential difference.

Question 19 continues on page 13

— 12 -



Marks
Question 19 (continued)

(d) The measured potential difference obtained varied from the theoretical value. 2

Outline steps the student could have taken to minimise this variation.

End of Question 19

13-



BLANK PAGE

—14 -
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Centre Number

Section I — Part B (continued)

Student Number

Marks
Question 20 (7 marks)

Analyse why ethylene is such an important starting material for the chemical industry. 7
In your answer, include relevant chemical equations, and a description of new
materials and fuels that can be prepared from ethylene.

—15-



Marks
Question 21 (3 marks)

You performed a first-hand investigation to identify the pH of a range of salt solutions.

(a) Identify an acidic salt you used. 1

(b) Explain the acidic nature of the salt you selected. Include a balanced chemical 2
equation in your answer.

—16 —
© Board of Studies NSW 2006
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Centre Number

Section I — Part B (continued)

Student Number

Marks
Question 22 (4 marks)

The atmosphere contains acidic oxides of sulfur which have been increasing in 4
concentration since the Industrial Revolution.

Discuss the evidence for this statement, and include relevant balanced chemical
equations.

—17 -



Question 23 (6 marks)

Correct swimming pool maintenance requires regular monitoring of the pH level of
the water.

(a)  Select the best indicator from the graph to check that the pH of swimming pool
water lies within the correct range of 7.0 —7.6. Justify your choice.

o | e
Methyl orange —rue—— | —— —
yellow ~ blue
Bromothymol blue —— | ————
colourless _pink

Phenolphthalein

1 23456 7 8 910111213

Question 23 continues on page 19

— 18—

Marks



Question 23 (continued)

(b) Another part of swimming pool maintenance is adjusting chlorine levels in the
pool. ‘Liquid chlorine’ is a solution of sodium hypochlorite (NaOCI) which can
be used to do this. Upon addition of sodium hypochlorite to the pool, the
following equilibrium reaction occurs:

OCl (aq) + H,0() = HOCl(ag) + OH (ag)

(i) State a reason for the regular chlorination of swimming pool water.

(i1)) Explain how the addition of sodium hypochlorite will affect the pH of
the water in the pool.

End of Question 23

19—

Marks



BLANK PAGE
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Centre Number

Section I — Part B (continued)

Student Number

Marks
Question 24 (5 marks)
Early in the twentieth century, Fritz Haber developed a method for preparing
ammonia.
(a) Write a balanced chemical equation for the preparation of ammonia using the 1
Haber process.
(b) Evaluate the significance of Haber’s discovery at that time in world history. 4

21 -



Marks
Question 25 (5 marks)

Atomic absorption spectroscopy was used to analyse a set of standard solutions of
copper. The results are presented in the table.

Concentration of copper | Absorbance
(ppm)
0 0
5 0.20
10 0.39
15 0.52
20 0.64
25 0.77
(a) Draw an appropriate graph of the data. 2
A
1.00
0.80
S
5 0.60
e}
2
el
<
0.40
0.20
0 >
0 5 10 15 20 25 30 35

Concentration of copper (ppm)

Question 25 continues on page 23

_22_



Marks
Question 25 (continued)

(b)  An analysis of two samples containing copper was then performed. The results 3
are given in the table.

Sample Absorbance
1 0.44
2 0.90

Use your graph to estimate the concentration of copper present in the samples,
and assess the validity of each of your estimates.

End of Question 25

_23_
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2006 HIGHER SCHOOL CERTIFICATE EXAMINATION
Chemistry

Centre Number

Section I — Part B (continued)

Student Number

Marks
Question 26 (4 marks)
The flow diagram shows a series of tests that can be used to identify carbonate,
chloride and sulfate ions present in a sample.
Sample
Step 1 Add excess HNO3(aq)
Bubbles observed
Step 2 Add excess Ba**(aq)
White precipitate forms
Filter off precipitate
Step 3 Add Ag*(ag) to the filtrate
White precipitate forms
(a) Identify the gas observed during Step 1. 1
(b) Explain why the analysis must be performed in the sequence given. 3

119a —25—



Question 27 (4 marks)

One of the most common methods for determining the concentration of metal ions in
water samples involves titration with a reagent called EDTA. In alkaline solution
EDTA is present as an anion with a 4 — charge. In this form it reacts with metal ions
such as calcium and magnesium in a 1 : 1 ratio:

Ca’* + EDTA*" — Ca(EDTA)*"

When the reaction between the metal ions and EDTA*" is complete, an indicator also
present in the solution changes colour.

A student used the following procedure to determine the concentration of calcium in
a sample of water:

* 50.0 mL of water sample was pipetted into a conical flask

* 5.0 mL of ammonia/ammonium ion buffer and two drops of indicator were added
* Sample was titrated with 0.0200 mol L' EDTA*" until indicator changed colour
* The above procedure was repeated a further three times

* The average volume of EDTA*" used in the four titrations was 24.0 mL

(a) What is the average number of moles of EDTA*" added to reach the end point?

(b) The student used the answer to part (a) to calculate the concentration of Ca’*in
the water sample in mg L™\,

What concentration was obtained?

(¢c) The concentration of Ca®" in the water sample was also determined by atomic
absorption spectroscopy, and found to be 16% lower than the value obtained by
titration with EDTA*".

Suggest a reason why the concentration of Ca®* determined by EDTA titration
was higher.

Marks



Marks

Question 28 (4 marks)

The diagram shows recent atmospheric ozone concentrations above Antarctica. 4
Dobson
Units

100

200

300

400

500

Explain how this information was obtained, and outline the changes that have
occurred in atmospheric ozone concentrations above Antarctica during the past twenty
years.

_27—
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2006 HIGHER SCHOOL CERTIFICATE EXAMINATION
Chemistry

Section II
25 marks
Attempt ONE question from Questions 29-33

Allow about 45 minutes for this section

Answer the question in a writing booklet. Extra writing booklets are available.

Show all relevant working in questions involving calculations.

Pages
Question 29 Industrial ChemiStry ........ccccocevervienieriinienienieeecneeeneene 30-31
Question 30 Shipwrecks, Corrosion and Conservation ...........cc.cceeeeuueenn. 32-33
Question 31  The Biochemistry of Movement ........c.ccccoeueernieeinieennneene 34-36
Question 32 The Chemistry Of ATt .....coccveeviieiiiieeiieeeeeeeeeeee e 37-38
Question 33 Forensic ChemiStry .......ccccccoceevieeiienieniienieeieeee e 39-40
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Question 29 — Industrial Chemistry (25 marks)
(a) During your practical work you performed a first-hand investigation to identify
the products of electrolysis of sodium chloride.

(i) Outline a risk assessment for this investigation, and show how this would
influence the experimental procedure.

(i1) Provide a conclusion based on one set of observations from your
first-hand investigation.

(b) The diagram represents how one class of molecules assembles in water to form
a structure called a micelle.

CH,~(CH,) ;4 -SO;

Na*
Na*
(1) Identify the class of molecules shown.
(i1)  Account for the formation of a micelle.

(i11)) Explain what happens when oil is added to water containing these
molecules.

(c) In this option you studied one natural product that was not a fossil fuel.
Describe the issues associated with shrinking world supplies of this natural
product, and evaluate progress being made to solve the problems identified.

Question 29 continues on page 31

—-30 -

Marks



Question 29 (continued)

(d) The diagram summarises the steps in the Contact process.

Oxygen Oxygen
from air from air
Sulfur Sulfur Sulfuric
Step 1 dioxide Step2 | trioxide | Step 3 acid

@
(i)

(iii)

Identify the starting material, X, for the first step in the Contact process.

Outline the chemistry involved in the conversion of sulfur trioxide to
sulfuric acid.

Justify the conditions you would use to maximise the rate and yield of
the second step in the Contact process. Include a balanced chemical
equation in your answer.

End of Question 29

—31 -

Marks



Question 30 — Shipwrecks, Corrosion and Conservation (25 marks)
(a) During your practical work you performed a first-hand investigation to identify
the factors that affect the rate of an electrolysis reaction.

(i) Outline a risk assessment for this investigation, and show how this would
influence the experimental procedure.

(1) Provide a conclusion based on one set of observations from your
first-hand investigation.

(b) The diagram shows the wreck of an iron ship sitting on the bottom of the ocean
at a great depth.

~—1— Qcean water

_|— Sulfate-reducing bacteria
microenvironment

—— Ocean floor

Acidic microenvironment

(1) Identify the gas dissolved in water that causes corrosion.

(1) Outline the effect of temperature and pressure on the solubility of gases
in water.

(iii) Microenvironments are localised areas where conditions are different
from those in the surrounding areas.

Explain the effect of each microenvironment on the rate of corrosion of
the iron ship. Include at least one balanced chemical equation in your
answer.

Question 30 continues on page 33

32—

Marks



Question 30 (continued)

(c) The diagram shows artefacts recovered from a shipwreck.

Wooden chest Encrusted
l copper coins Lead cannon balls

Describe how these artefacts may have been affected by prolonged exposure to
the marine environment, and analyse the role of chemistry in procedures used
for restoration of such objects.

(d) The diagram shows that iron is an important construction material for an oil rig.

Iron tower

FAVAVAVAA ==,

H N NAATT

Ocean surface ———_  _— | — " — Iron pylon

(i) Identify the name for alloys composed of iron and carbon.
(i) Outline the process of rusting.

(iii) Describe TWO methods for preventing corrosion of iron, and assess their
suitability for use in different parts of the oil rig.

End of Question 30

—-33 -

Marks



Question 31 — The Biochemistry of Movement (25 marks)

(a) During your practical work you performed a first-hand investigation to observe
the effect of changes in pH and temperature on the reaction of an enzyme.

@

(i)

b  ®
(ii)

(iii)

Outline a risk assessment for this investigation, and show how this would
influence the experimental procedure.

Provide a conclusion based on one set of observations from your
first-hand investigation.

Identify the part of the cell where glycolysis occurs.

The diagram shows ATP which is used in many metabolic processes.

NH,
|
N/C\C/N\
é g /C_H
o ooty
“0O—P—0—P—0—P—0—CH, _O
| | [
o) o) o)
H \H H/ H
OH OH

Account for the widespread use of ATP in metabolism.

Enzymes usually show a high degree of substrate specificity in the
reactions they catalyse.

Explain how this specificity is achieved.

Question 31 continues on page 35

—34 -

Marks



Question 31 (continued)

(¢) Increased understanding of how the body produces energy has led to a number
of weight loss diets. Several of these promote a diet low in carbohydrates.
The diagram summarises how two of the food groups used by the body are
metabolised to produce energy.

Food
/ \
Fats Carbohydrates
-
Acetyl CoA
TCA
cycle

Oxidative phosphorylation

Describe how carbohydrates and fats are metabolised to produce energy, and
explain how a diet low in carbohydrates might lead to weight loss.

Question 31 continues on page 36

- 35 -

Marks



Marks
Question 31 (continued)

(d) The diagram represents the structure of a relaxed skeletal muscle cell.

Myofibril —

P e o

Actin
(1) Identify the class of molecules to which myosin and actin belong. 1
(i) Contrast the appearance and function of type 1 and type 2 skeletal muscle 2
cells.
(i11)) Describe how muscle contractions occur, and explain how a contraction 4

would change the appearance of the muscle cell in the diagram above.

End of Question 31

—36 -



Question 32 — The Chemistry of Art (25 marks)

(a) During your practical work you performed a first-hand investigation to gather
information about the oxidising strength of KMnO,.

@

(i)

b  ®

(i)

(iii)

Outline a risk assessment for this investigation, and show how this would
influence the experimental procedure.

Provide a conclusion based on one set of observations from your
first-hand investigation.

Identify a pigment commonly used in an ancient culture, such as early
Egyptian or Roman.

The diagram shows the absorption spectrum of a pigment used in a
painting found inside an ancient Egyptian tomb.

1.0

Absorbance

Violet | Blue | Green [Orange] Red
T T T T T
400 500 600 700 800

0.0

Wavelength, nm

Use the spectrum to identify the colour of this pigment. Justify your
choice.

Explain why many minerals containing transition metal ions have been
used as pigments.

(c) Evaluate the contributions of Bohr, Pauli and Hund in developing our current
understanding of the arrangement of electrons around the nuclei of atoms.

Question 32 continues on page 38

_37—

Marks



Question 32 (continued)

(d) (1) Name the block in the Periodic Table occupied by the transition metals.

(i1) Account for the observation that some transition metal complex ions can
act as strong oxidising agents.

(iii)) The formulae of a number of complex ions are shown.

[Cu(H,0)]**
[Fe(CN),I*
[Co(NH,),CL]*
[Ni(H,0)]**

[Fe(H,0),CL,]*

Identity a feature of all ligands that enables them to form bonds to metal
ions, and explain the bonding in one of the above complex ions. Include
a Lewis diagram in your answer.

End of Question 32

— 38 —

Marks



Marks
Question 33 — Forensic Chemistry (25 marks)

(a) During your practical work you performed a first-hand investigation using flame
tests and/or spectroscope analysis to identify and describe the emission spectra
of elements including sodium and mercury.

(1) Outline a risk assessment for this investigation, and show how this would 3
influence the experimental procedure.

(i1)) Provide a conclusion based on one set of observations from your 2
first-hand investigation.
(b) Carbohydrates are a general class of compounds that includes monosaccharides
such as glucose, and polysaccharides such as glycogen and cellulose.

(1) What is the general formula of carbohydrates? 1

(11) Compare the composition of glycogen and cellulose, and where they 2
occur in nature.

(iii)) Explain the differences in structure between glycogen and cellulose. 3
(c) The diagram shows a crime scene where there has been a fire. No identification 7
was found on the body. A small amount of residue was extracted from the tin for
analysis.

- S

Describe TWO modern forensic chemistry techniques that could be used to
examine evidence from this crime scene, and analyse why these techniques are
suitable for forensic investigations.

Question 33 continues on page 40

-39 —



Marks
Question 33 (continued)

(d) The structure of the amino acid glycine is shown.

A

H H -

I

N—C

I

H H
(i) Identify the functional group A. 1
(i) Use structural formulae to write a balanced chemical equation to show 2

the formation of a dipeptide containing two glycine molecules.

(ii1)) The amino acid sequences of two proteins are shown. 4

Protein A Cysteine — Tyrosine — Isoleucine — Glutamine —
Asparagine — Cysteine — Proline — Leucine — Glycine

Protein B Cysteine — Tyrosine — Phenylalanine — Glutamine —
Asparagine — Cysteine — Proline — Arginine — Glycine

Describe a chemical test for proteins, and explain how enzymes could be
used to distinguish between Proteins A and B.

End of paper

— 40—
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Avogadro constant, N,

DATA SHEET

Volume of 1 mole ideal gas: at 100 kPa and

at 0°C (273.15 K)
at 25°C (298.15 K)

Ionisation constant for water at 25°C (298.15 K), K, ...cocovnvee.

Specific heat capacity of water

Some useful formulae
AH =-mCAT

pH = —log,,[H"]

Some standard potentials

K'+e

Ba?* + 2¢

Ca® +2¢”
Na*+e”

Mg +2¢”

AP + 3¢

Mn** + 2¢”

H,0 +e”

Zn* + 2¢”

Fe?t +2¢

Ni%* + 2¢~

Sn%* +2¢”

Pb?* + 2¢”

H +e

SO, > +4H" + 2e
Cu?t +2¢”

10,(9) + H,0 +2¢
Cu™+¢e”

%Iz(s) +e

%lz(aq) +e

Fe** +e”
Agt+e

1Bry() +¢
%Brz(aq) +e
%Oz(g) +2H* + 2¢”
%Clz(g) +e

1Cr0,7" + TH' + 3¢~

%Clz(aq) +e
MnO,” + 8H" + 5¢”

1R () +¢

= K@ 294V
= Ba() 291V
= Ca(s) -2.87V
= Na) 271V
= Mg®) -2.36 V
= AlK) -1.68V
= Mn() -L18V
= lH,(g)+OH" -0.83V
= Zn@) -0.76 V
= Fe(s) -0.44V
= Ni@) -0.24V
= Sn(s) -0.14V
= Pb(s) -0.13V
= IHy(g) 0.00V
= SO,(aq) +2H,0 0.16 V
= Cu® 0.34V
=  20H- 040V
= Cu(s) 052V
= T 0.54V
= T 0.62V
=  Fe* 0.77V
= Ag() 0.80 V
=  Br 1.08 V
=  Br L10V
= HO0 123V
= 1.36 V
=  Crt+IH,0 1.36 V
= 140V
= Mn* +4H,0 151V
= F 2.89V

Aylward and Findlay, SI Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.

—41 -
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