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Saran is a polymer used to make packaging film and seat covers. Shown below is a
representation of a Saran chain.

H a Cl Cl

H a H

LT
RN
H &4 H <& H

Which of the following is the monomer from which Saran is made?
(A) 1,1-dichloroethane
(B) 1,2-dichloroethane

(C) 1,1-dichloroethene
(D) 1,2-dichloroethene

When ethylene glycol is reacted with terephthalic acid a polyester (Dacron) is formed.
The reaction is represented below. What type of reaction is this?

O O
HO CH2 CHz OH + \C C/
ethylene glycol HO / \ OH

terephthalic acid

O
a— 0 Lo

repeating unit of Dacron

(A) addition polymerisation

(B) condensation polymerisation
(C) substitution

(D) dehydration

When a lead strip is placed a solution of silver nitrate the lead becomes coated with
greyish furry growth. Which is the correct interpretation of the observation?

(A) Lead from solution has deposited on the original lead.

(B) Silver has deposited on the lead.

(C) The lead has reacted with the water which has caused a deposit similar to rust.
(D) Lead nitrate has formed a precipitate.
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Water hardness is used to describe water that contains significant amounts of specific

ions.

(A)
(B)
(©)
(D)

The table below lists some physical and chemical properties of four different carbon

STUDENT NUMBER/NAME: ..........cccooiiiiiiinn

Hard water will not lather easily with soaps. These ions are:

Na" and CI  ions

NH," and OH  ions
Hg®* and Pb* ions
Mg”" and Ca®* ions

compounds.
Compound Boiling point Reactivity in Solubility in
(°O) bromine water Water
Y -89 unreactive insoluble
X -104 reactive insoluble
Y 78 unreactive soluble
Z 138 unreactive slightly soluble

Which alternative best identifies compounds W, X, Y and Z ?

W X Y Z
(A) C.H, CoHy C,HsOH CsH,;OH
(B) C,H, C,He CsH;,0OH C,H;OH
(©) | CsH,,OH C,HsOH C,Ha CHe
()| CsH;,OH C,H, C,H;OH C,He

Heart pacemakers are often powered by lithium-silver chromate button cells.
The overall cell reaction is:

2Li s T AgZCr204(s) - Li,Cr04 s) T 2Ag (s)

What is the anode in this cell ?

(A)
(B)
(©)
(D)

Which of the following statements identifies the conjugate base of the acid HNO3?

(A)
(B)
©)
(D)

Ag (s)
Li ()
Ag+
CI‘2042‘

NaOH is the conjugate base of the acid HNO;
OH' is the conjugate base of the acid HNO;
NOs is the conjugate base of the acid HNO;
NOj" is the conjugate base of the acid HNO;




10.

11.
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The table shows the colours of three indicators at different hydrogen ion
concentrations.

[HCI] mol L’ 10~ 10° 10°
Methyl Orange red orange yellow
Bromothymol Blue yellow yellow green
Phenol Red yellow red red

What is the pH of a solution that showed the following indicator colours?

Methyl Orange Yellow
Bromothymol Blue Green
Phenol Red Red

A) 2

B) 4

€) 6

(D) 8

What is a correct name for the compound with the molecular formula CH,0,?

(A) ethanoic acid
(B) ethanol

(C) methanol

(D) methanoic acid

Identify the pH at the neutralisation point when sodium hydroxide is neutralised by
hydrochloric acid.

(A) pH=0
(B) pH=7
(C©) pH>7
(D) pH<7

Nitrogen dioxide, NO,, a brown gas and dinitrogen tetroxide, N,Oys, a colourless gas
are in equilibrium according to the equation-:

2NO;z == N2O4

If a sealed tube of the gases is placed in an ice-water bath the colour fades from brown
to almost colourless. Which conclusion is correct?

(A) The forward reaction is exothermic
(B) The reverse reaction is exothermic
(C) The pressure has increased.

(D) The pressure has not changed
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12. Identify the compound in the atmosphere which reacts with chlorofluorocarbons
(CFC's). o

(A) water

(B) carbon monoxide
(C) ozone

(D) carbon dioxide

13.  Sulfuric acid reacts with pyrosulfuric acid according to the equation-:
HySO4 o) + Ha$207 ) === H3S04" () + HS2:07 "

Identify a method of increasing the concentration of H3SO4 ™ in the mixture at
equilibrium.

(A) increase the pressure on the system
(B) add H2SO4

(C) add a catalyst

(D) add HS,0O7 "~

14.  Select the molecule from below that possesses a coordinate covalent bond.
(A) carbon dioxide
(B) water

(C) ozone
(D) oxygen

15.  What is the correct systematic name of this compound?

T 0
Cl—(I: H— (|3—F
Cl F
(A) 1,1,1,2,2,2-chlorofluoroethane
(B) 1,1,1-trifluoro - 2,2,2-trichloromethane
(©) 1,1,1,2,2,2-chlorofluoromethane
(D) 1,1,1-trichloro - 2,2 2-trifluoroethane
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Section I — continued

Part B

Total marks (60)

Attempt questions 16 — 29

Allow about 1 hour 45 minutes for this part

Answer the questions in the spaces provided

Show all relevant working in questions involving calculations.

Question 16 (4 marks) Marks

Ethane can be cracked to form ethene and hydrogen at 850 C.
The reaction is strongly endothermic.

(a) Construct the equation for this reaction. 1

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

(b) Justify the use of a high temperature for this reaction. 1

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

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

(c) Describe what is observed when ethane and ethene gases are bubbled separately
through bromine water. 2

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

.......................................................................................................................................
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Question 17 (5 marks) ‘ Marks

Two beakers are set up as follows:

(a)

(b)

(c)

(d)

Ag(] [ Zn
\ - 3 .
i i
AgNO; solution ZnS0, solution

One the diagram include additional components needed to obtain an electric current
from this arrangement. 1

Label on the diagram:- 2

(i) the cathode and anode
(i) the direction of electron movement

Construct the equation for the cell reaction 1
Determine the cell voltage under standard conditions 1
Page 8
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Question 18 (4 marks) Marks

Cellulose is a naturally occurring condensation polymer that makes up a major proportion of
biomass. Its structure is represented below.

— 0O —-CsH004 — O — CeH 1904 — O — C¢H 1904 — O — C¢H 1904 — O — CeHj9O4 — O —

(a) Identify the monomer from which cellulose forms. 1

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

(b) Explain what is meant by the term condensation. 1

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

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

(c) Using an example to illustrate your answer, explain how the formation of an addition
polymer is different to the formation of a condensation polymer. 2

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

.......................................................................................................................................
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Question 19 (3 marks) , Marks

A student designed an experiment to investigate the displacement of metals from solution.
She placed an iron nail into one test tube containing some dilute copper sulfate solution and a
piece of copper wire into a separate test tube containing some dilute iron (II) sulfate solution.
Her observations are recorded in the table below.

test tube metal solution Observations
1 iron copper sulfate | A red/brown deposit appeared on the nail.
The blue colour of the solution faded.
2 copper | iron (II) sulfate | No changes were observed.
(a) Write an ionic equation for the reaction occurring in test tube 1. 1
(b) Referring to the Table of Standard Potentials explain the recorded observations. 2

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

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

Question 20 (4 marks)

During your practical work you performed a first-hand investigation to carry out the
fermentation of glucose.

(a) With the aid of a relevant equation, explain any changes in mass observed during this
fermentation process. 2

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

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

(b)  Justify the conditions under which this fermentation was carried out. 2

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
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Question 21 (5 marks) Marks

Low sulfur diesel fuels used in coal mining must have a sulfur content of less than 0.05%
sulfur by mass.

(a) Calculate the volume of sulfur dioxide at 25°C and 100 kPa produced by burning
1.0 kg of low (0.05%) sulfur diesel.

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

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

(b) Discuss the impact on the environment of using high sulfur fuels.

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

.......................................................................................................................................
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Question 22 (4 marks) , Marks

The phosphate buffer system operates in the internal fluid of all cells. This buffer system is
represented by the chemical equation below:

H,PO, = H' + HPO,*

(a)  Define the term 'buffer' and identify the key components of any buffer system. 2

.......................................................................................................................................
PR R R T T R L L R R R T T ITYYTYNY
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

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

(b)  Using relevant equations explain what happens if:

(i) H"ions are added to this system.

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

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

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

.......................................................................................................................................
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Question 23 (5 marks) Marks

A student used indicator paper to estimate the pH of three different acids, to the nearest
integer value. Each acid was at a concentration of 0.10 mol L™ in aqueous solution.
The table below records these measurements:

Acid pH

acetic 3

citric 2

hydrochloric 1
(a) Compare the hydrogen ion concentrations in these three solutions. 2
\
(b) Account for the differences in these values.
Page 12
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Question 24 (6 marks) Marks

A bottle of vinegar is labelled 4.0% w/v (4.0 g per 100 mL of solution) acetic acid (ethanoic
acid).

(a) Describe the laboratory procedure you would use to verify this concentration. 3

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

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

(b) Calculate the volume of 0.118 mol L' NaOH required to neutralise the acid in 5.0 mL
of this vinegar. 3

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

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

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

.......................................................................................................................................
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Question 25 (6 marks) Marks

(a) Identify the steps you followed in performing a first hand investigation to measure the
sulfate content of lawn fertiliser. 3

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

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

(b) Describe how you calculated the percentage of sulfate in the fertiliser including
relevant equations in your answer. 3

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

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

Question 26 (2 marks)

(a) Identify ONE factor that can affect water quality. 1

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

(b) Describe how this factor will affect the quality of water in a freshwater lake. 1

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

.......................................................................................................................................
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Question 27 (4 marks) ‘ Marks

A sample of river water was analysed for nickel using Atomic Absorption Spectroscopy
(AAS).

A 25mL sample was diluted to 250mL with distilled water, and measured with the AAS
instrument. An average absorbance reading of 0.350 was obtained, for the diluted sample.
The results for a set of nickel standards is included in the table below.

Standard nickel concentration Absorbance
g.mL’l
2.0x10° 0.134
40x10° 0.272
6.0x10° 0.416
(a) Construct a calibration graph for the standard nickel solutions. 2

(b) Using the graph, determine the concentration of nickel in the original sample of river
water. 2

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
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Question 28 (3 marks) Marks
When ammonia reacts with hydrochloric acid, the ammonium ion is formed.

(a) Draw an electron dot formula for the ammonium ion. 1

(b) Explain the term "coordinate covalent bond" using this example. 2

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

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




Question 29 (5 marks)

The table below shows the percentage yield of ammonia using the Haber process at a

STUDENT NUMBER/NAME: .........c.ocoivinnnee

pressure of 30 MPa.
Temperature (Kelvin) Percentage yield of ammonia
200 94
300 66
400 44
500 22
600 9

(a)

(b)

(c)

Use the table values to predict whether the production of ammonia is endothermic or

exothermic. Justify your answer.

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

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

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

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

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

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

End of Section 1
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Section 11

Total marks (25)

Attempt ONE question from Questions 30 — 34
Allow about 45 minutes for this part

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

Pages
Question 30 Industrial Chemistry 20
Question 31 Shipwrecks, Salvage and Conservation 21
Question 32 Biochemistry of Movement 22
Question 33 Chemistry of Art 23
Question 34 Forensic Chemistry 25




Question 30 — Industrial Chemistry (25 marks)

(a)

(b)

(c)

(d

(e)

STUDENT NUMBER/NAME: ...........cooiiiin

0.100 mole of iodine, I;, and 0.100 mole of I (in the form of KI) is added to water to
make 1 L of solution. In this solution the following equilibrium is established at 25°C.

L + T < Iy
(i)  Write an expression for the equilibrium constant.
(ii) At equilibrium the solution contains 2.0 x 10 mole each of jodine and iodide
jon, and 8.0 x 10”2 mole of the I3 ion. Calculate the value of the equilibrium

constant for this reaction at 25°C.

(iii) Describe the effect on the equilibrium state and the value of the equilibrium
constant, of adding some potassium iodide crystals.

(iv) If the solution is cooled in an ice bath the equilibrium constant decreases.
What conclusion can be made concerning the energy of reaction?

Predict and explain the different products of the electrolysis of molten sodium chloride
and a concentrated solution of sodium chloride.

During your course you performed a first hand investigation to carry out a chemical

- step involved in the Solvay process for the production of sodium carbonate.

Describe the chemical step and the results obtained and relate them to the sequence of
steps used in the commercial production of sodium carbonate.

Describe the steps and chemistry involved in the commercial production of sulfuric
acid. In your answer analyse the process to predict ways in which the output of sulfuric
acid is maximised.

Explain how the effect of hard water on the action of early soaps led to the
development of new synthetic cleaning agents and associated environmental problems.

End of Question 30
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Question 31 — Shipwrecks, Corrosion and Conservation (25 marks) Marks

(a) Cadmium and zinc are often used as protective coats to prevent corrosion of mild steel.
(i) Explain why zinc is a passivating metal.
(i)  Account for the difference in corrosion when zinc and cadmium plated steels are

cut or drilled

(b)  You have carried out a first hand investigation to compare the effectiveness of different
protections used to coat iron and thus prevent corrosion. Describe and explain the
results of the experimental procedure used in the investigation.

(¢) Chloride ions are removed from steel artefacts using an alkaline electrolytic cell.

(i) Construct a diagram to show how chloride ions could be removed from a steel
cannon, clearly labelling the anode and cathode, and identifying the half reaction
at the anode.

(i1)  Justify the use of sodium hydroxide solution as the electrolyte for this procedure.

(d) (@) Contrast the corrosion of metal shipwrecks at great depth with those wrecked in

shallow water

(ii) Describe the action of sulfate reducing bacteria around deep ocean wrecks.

(e)  Outline and analyse the impact of Volta, Davy and Faraday on our understanding of
electron transfer reactions.

End of Question 31
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Question 32 — Biochemistry of Movement (25 marks) ’ Marks

(a) (i) State the general formula for a carbohydrate, and demonstrate that glucose
matches this formula. 2

(i) Describe how glycogen is produced from glucose and identify sites of glycogen
storage in the body 2

(b)  Adenosine diphosphate (ADP) has the structure:

(i) Describe the process, involving NADH, which converts ADP to ATP. 2

(i) Explain the role of ATP in muscle action. 2

(¢)  With reference to a named example describe the general structure of enzymes.

Explain why the shape of an enzyme is essential for its function. 5
(d) (1) Construct a structural formula for glycerol. 1
(ii) Explain the solubility of glycerol in water. 2

(i) Demonstrate the role of glycerol in storing fatty acids and account for the
hydrophobic properties the stored substances. 3

(e) Compare the respiratory pathways and products in the action of Type 1 and Type 2
muscle cells. 6

End of Question 32
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Question 33 — Chemistry of Art (25 marks) Marks

(a) Identify the chemical composition of two minerals used in cosmetics in ancient culture
and assess the potential health risks associated with their use. 3

(b) The study of spectra has enabled scientists to develop new technologies in the study of

pigments.
(i)  Outline the differences between line emission spectra and absorption spectra. 2
(ii)) How did Bohr explain spectral lines in the emission spectra? 2

(iii) The diagram below shows an absorption spectrum for the hydrated titanium(III)
ion in graphical form.

Predict the colour of this ion. Give a reason for your answer. 2
P olelel 1B
- S - R N B
of 1EiGI_1Eizig| |
BigiBigigi2iig:
RN EN SRR
\ 1 \ | 1 f ] | '
Absorbance
400 500 600 700
Wavelength (nm)

Question 33 continues on the next page
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Question 33 continued Marks
(¢) Examine the two complex ions shown below.
— - 3+ — CH; CH, - 3+
NH3 NH3 | |
\ NH, NH,
NHZ—-—-P Co ¢—NH,
/ /NHZ—V Co €— NH;
NH, NH, CH< N }Z >\NH2 CH,
/
] CH, \CHz
L A L B S
(i)  Write the ground state electronic configuration of the cobalt atom in terms of
sub-shells.
(i) By referring to the two complex ions discuss the following in relation to
modelling the structure of complex ions.
* ligands
* chelation
« nature of the coordinate bonds.
(d) The table below shows the successive ionisation energies for the sodium atom.
lonisation lonisation energy (kJmol)
ist 502
2nd 4 569
3rd 6919
4th 9 550
5th 13 356
6th 16 616
7th 20 121
8th 25 497
9th 28 941
10th 141373
11th 159 086
(i)  Write an equation to show the first ionisation for sodium.
(i) Explain how the trend in successive ionisation energies provides information
about the electronic structure of the sodium atom.
() (i) Define the term transition element.

(ii)

Analyse why transition metal compounds are able to be extensively used in
pigments in paints and to colour glass, enamel and ceramics.
Supplement your answer with specific examples.

End of Question 33
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Question 34 — Forensic Chemistry (25 marks) Marks

(a) (1) Distinguish between organic and inorganic compounds. 1
(i) Alkanes, alkenes, alkanols and alkanoic acids are different classes of organic (or

carbon) compounds. Describe a sequence of tests that could be used to
distinguish between any THREE of these classes of compounds. 3

(b) Sucrose is an example of a carbohydrate that is classified as both a disaccharide and a
non-reducing sugar.
(i) Explain what is meant by the term "disaccharide". 1
(i1) Describe the chemical difference between reducing and non-reducing sugars. 3

(c) Discuss the use of line emission spectra to identify the presence of elements and
explain how such information can assist in the analysis of the origins of a soil sample 5

(d) Improvements in computer technology have increased the use of stored data banks of
information for use in forensic analysis.

(i) Describe how a data bank is useful for a forensic chemist performing analyses
using a mass spectrometer. 2

(i1)) Discuss issues associated with the maintenance of data banks of DNA. 4

(e) Evaluate the use of electrophoresis in identifying the amino acids present in a mixture. 6

End of Question 34

End of Paper




Chemistry

Avogadro constant, N,
Volume of 1 mole ideal gas: at 100 kPa and

DATA SHEET

at 0°C (273.15 K)

at 25°C (298.15 K)

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

Specific heat capacity of water

Some useful formulae
AH = -m CAT

pH = —log,,[H"]

Some standard potentials

K*+e”

Ba?* + 2¢”

Ca™ +2¢

Na* + e~

Mg +2¢

AP+ 3¢

Mn%* +2¢”
H0+e”

Zn®* + 2¢”

Fe?* + 2¢

Ni?* + 2~

Sn?* + 2¢”

Pb?* + 2e”

Hf+e

SO, +4H* + 2¢”
Cu® +2e”

10,(g) +H,0 + 2¢”
Cu*+e”

71-12(.\') +e

%—lz(aq) +e

Fe™* + e

Agt+e

IBry() +e”
%Brz(aq) +e
10,(g) + 2H* + 2¢”
1Cly(g) + €
1Cr,0,% + TH* + 3¢~
—;—Clz(aq) +e”
MnO,” + 8H* + 5e”

1F,(8) + e

1

L T T T 7 T O R A T T T PR A TR P TR TR T A A

K(s) -2.94V
Ba(s) 291V
Ca(s) =287V
Na(s) 271V
Mg(s) =236V
Al(s) -1.68V
Mn(s) -1.18V
1H,(g) + OH™ -0.83V
Zn(s) -0.76 V
Fe(s) —0.44V
Ni(s) -0.24V
Sn(s) -0.14V
Pb(s) -0.13V
$Hy(g) 000V
SO,(ag) + 2H,0 0.16V
Cu(s) 034V
20H" 0.40V
Cu(s) 0.52V
I 054V
I 0.62V
Fe?* 0.77V
Ag(s) 0.80V
Br 1.08V
Br- 110V
H,0 123V
cr 136V
Cr*+JH,0 136V
cr 140V
Mn? + 4H,0 1.51V
F- 2.80V

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



"9L¢6 PUE AN, ., $9d0108I 3Y) 40J UAAIS sk 3], puE AN JO SIYSIam dIwoNe JY |,
"$120e1q Ul umoys s1 3doj0SI JANOBOIPEI UOLIWIOD JSOW Y} JO SSEW JIWOE JANEB[I Y} ‘Uumouy| Jou s1 IYSIam dIUIO)E JY) Y

b me’] 1qoN wniadapusy wniulag wnuEisuly | woiojlje) wnyxag woun) waRpuawy 4 Id L N 1ueln tul id wauoyj wnludy
[1zoel | [rresel | Li'ssel | [1-csel | [rzsel | [izsel | (reved | [rvwel | [1r1vel | [16€ed | [oLez) | o8ez | o1ee | oeer | loceed
! ON PIN wg sqd O id wyH wy nd dN n ed yL v
€0l <0l 101 001 66 86 L6 96 S6 v6 £6 6 16 06 68
seplunoy
wnpain woigian A wniny g wniqg wmwoy wnisoadsAg wniquag wnopen waidoing wnyBWES wnpawosd | wniwipoan |wnpwApoasely wnua) wnueyjue]
0°SLI 0eLl 6891 £'L91 691 S291 6°8S1 €LSI 0°¢sl 051 eovil | Tl 6°0vl1 ['0Ov1 6'8¢I
nj q9x w] iq OH Aq qL PD nyq ws wd PN id D el
1L 0L 69 89 L9 99 S9 9 £9 9 19 09 6S 86 LS
sapiueyjue|
wnyodounu) wnixayunupy wmipenbunup) wniquaun wnwnunu) | waipuunu | wouauiRpy wnissey wnuyogq wadioqeag waluqnq  {wiipiopayinyg | saplunoy winipey wniues.f
— — — > = - (8921 | [1s9zl | [rvoel | [1ggel | lizoel | (17192l logzzl | [ogeed
onn ynn bnn qnn nnn unf) N SH ug 3s qa P¥:| ey g
811 LIl 911 Sl vil €Il 4l 11 011 601 801 Lo1 901 sol ¥01 £01-68 88 L8
uopey auyelsy wnluojod yinwsig pea] wnyeyy, fnazapy PIvD wnunejd wnipuj wnwsQ wniuayy R jewe) ujey sapiueyjue] wnueg wnisae)
lozeed | [oorel | [oo12] | o60T | Teoz | v'#0T | 900C | OL61 | 1'S6L | TeT6l | Toel | T98L | €81 | 6081 | S8LI €LEL | 6Tl
2 v od 'qd qd IL 34 ny d i1 SO BL: M BL JH eq Be)
98 S8 8 €8 78 13 08 6L 8L LL 9L SL vl €L 7L 1L-LS 9 Ss
uouayx aulpoj wnun(d) Auownuy utp wnipuj waiwpe) FEINTIN 1pe|led poyy wayiny nauyoda pyk o wRoIN wnodsz wnupg wnyuosns wnipyny
€I¢gl 6'9C1 9°LTI 8¢l L8I1 8Vl vl 6'L01 °901 6201 1'101 [16'86) | ¥6°S6 16'C6 L6 16'88 79°L8 LV'S8
ax I a1 qs ug uf PD 3y pd yy ny oL O 9N 17 A is Q
143 €S [43 1S 0S 6V 8v Ly 9 54 (44 194 (44 |84 oy 6¢ 8¢ LE
uoldry autwoag wniud|as o1y wniueuwan wny|en ouz saddopy PAAN 1eqo) uol| asaueduepy wniwory) peuBA ey 1pueag wnpe) winsseiog
08°¢8 06'6L 96'8L 6vL 19°CL °L69 6£°S9 66'¢9 69°8S £6'8S 68°6S Y6'vS 00'¢S ¥6°0S L8'LY 96t 80°0v oret
D 1q as sy %D €D uz ) IN 0D o up 1D A 1L a5 ) N
9¢ St 143 113 [43 1€ 0t 67 8¢ LT 9¢ Y4 Ve £C [44 17 0¢ 61
uodiy aupo) Jnjing suoydsoyd uodljis wnuin)y wngsauTep wnipos
S6'6€ | SW'SE | LOTE | L60E | 60°8T | 86'9C 1€y | 6672z
v 19 S d IS N4
81 Ll 9] Sl vl €l mNe_A m_vm
uoaN uuonpy uadhxQ uaBomN uoqie) uolog 1UIWIYD JO JweN pIoO wny Kag W]
81'0¢ 00’61 0091 10v1 10°¢1 18°01 0°L61 | waiom swary 7106 1$69
9N 4 O N 9] q JUAW3IJD JO joqukg ny 2g o]
01 6 8 L 9 S 6L saquiny sty b ¢
wnileH uadouphy
£00y A w&. __ _
DNWM H

SINJWNATH THL 40 A'T4dVL D1dOoIddd

I




