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SECTION A
Answer ALL the questions in this section.
You should aim to spend no more than 20 minutes on this section.

For each question, select one answer from A to D and put a cross in the box [X.
If you change your mind, put a line through the box $¢ and then mark your new answer
with a cross X.

Which of these has the highest standard molar entropy at 298K and 1atm pressure?
[0 A carbon dioxide, CO,

[ B copper, Cu

[0 € ethanol, C,H;OH

[J D hydrogen, H,

(Total for Question 1 = 1 mark)

The entropy change of the surroundings, ASoundings» @nd the entropy change of the
system, AS.m, for four different reactions are given.

ASsurroundings ASsystem
/JK" mol™ /JK " mol™

+245 +34
+350 -276
~482 +65
~563 ~128

Reaction

w x| 0| v

Which of these is thermodynamically feasible?
[J] A reaction P only

[J B reactions Pand Qonly

[J € reactionRonly
N

D reactions Rand S only

(Total for Question 2 = 1 mark)

Use this space for any rough working. Anything you write in this space will gain no credit.

P 6 7 7 4 6 A 0 2 2 8

K
Srosotoseress
SRR

oot totatetetetels

S
RIS

G
SRS
ERKE
RRHIARRE,
QKK
JGRRIIRLSRLELS

o%
oo
9598
5
SEL
<

R
%

‘0’

<R

b
BoSer-tes

OO
SRR
RN
RS

OO
IR
s
Reteteloletetete!

SORKRRKLK,
QLR

O
K
KL

%

2
-
5

S0

ORI
Q¢
QL)

0%

RS

Dedor-=
SR

SOAY

ML

<

2
&
RIS
KM
BO%0% Sratss

::
::
::
<

<

SELEREGIERTLES
SRR )
d0%es <)
9%

0
290
X
25

%
%



$%e%

%

5
<
o20%0%

<
2
5
SRR
QORI

K
besses
Sootetodet

0%

<
3
&
938
%o

5
LR
RS

3 Which equation represents the standard enthalpy change of atomisation, A,H, of bromine?
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[0 B Br,(l) — 2Br(g)

<
29005

[J € %Bry(g) — Br(g)

1 D Br,(g) — 2Br(g)

(Total for Question 3 = 1 mark)

4 This question is about four ionic compounds.

(@) Which of these compounds would be expected to have the least exothermic
lattice energy?

[J A calcium chloride

[J B magnesium chloride
[0 € potassium bromide
[J D sodium bromide

(b) Which of these compounds would be expected to have the largest difference
between their experimental (Born-Haber) and theoretical lattice energies?

[J A calcium chloride
[J B magnesium chloride
[0 € potassium bromide
SRy [0 D sodium bromide
Gk
555
K (Total for Question 4 = 2 marks)

5 The standard enthalpy change of solution of potassium chloride, KCl, is +17 kJ mol™.
The solubility of potassium chloride in water at 298K is 359gdm™.
Which of these explains the solubility of potassium chloride in water?
[J A the hydration enthalpy of K" and the lattice energy of KCl are exothermic
[ B the hydration enthalpy of K" and the lattice energy of KCl are endothermic
[J € the total entropy change when KCl dissolves is positive
0 D

the total entropy change when KCl dissolves is negative

(Total for Question 5 = 1 mark)
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6 The total entropy change, AS,.., of a reaction at 298K is —85.0JK™' mol ™",
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What is the value of the equilibrium constant for this reaction at 298 K? .....i,;::.
[R=8.31Jmol™" K] B
0 A 361x107
0 B 9.07x10"
0 € 966x10"
0 D 277x10*

(Total for Question 6 = 1 mark) 5 i
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7 Propanone reacts with iodine in the presence of a catalyst of dilute hydrochloric acid.
The reaction occurs in aqueous solution.

RS
SoSoletetete!
Setetodete
IR

s
S
5
9
%

KLERK

KRR
REXRS

R

CH;COCH; + I, = CH;COCH,I + HI

SRERER

%
KK

<
%
RLXXX
5
SRS

e se ot teetetetes

SO0

s
RS
K
0ok

<
5
N FF
KOGk
SRS

The rate equation for this reaction is

<X

rate = k[CH;COCH;][H"]

Which is a possible mechanism for the reaction?

[0 A CH,COCH, + H* — CH,C(OH)CH;, fast
CH,C(OH)CH, —s CH,C(OH)=CH, + H*  slow
CH,C(OH)=CH, + I, — CHsCOCH,I + HI fast

[0 B CH,COCH; + H* = CH,C(OH)CH; fast
CH,C(OH)CH; —s CH;C(OH)=CH, + H* fast
CH,C(OH)=CH, + I, — CHsCOCH,I + HI slow

0 C CH5COCH;, — CH;COCH; + H* slow
I, S I"+ 1 slow

CH;COCH; + I" — CH;COCH,I fast

0 D L, S 1"+ 1 slow

CH;COCH; + 17 — CH;COCH; + HI slow
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8 The rate equation for a reaction is
rate = k[A[B]°

The initial rate of reaction is 9.0 x 10> moldm™—s™" when [A] = 0.30 moldm™
and [B] =0.20moldm™.

What is the value of the rate constant in dm®*mol™"s™'?

0 A 81x10°
[0 B 30x10"
0 ¢ 10x107°
[0 D 50x107°

(Total for Question 8 = 1 mark)

9 This question is about weak acids.
pK, of ethanoic acid, CH;COOH = 4.8
pK, of chloroethanoic acid, CH,CICOOH = 2.9

(a) What is the pH of a 0.100 moldm™ solution of chloroethanoic acid?

(1)
LI A 027
L] B 195
L] € 290
I D 3.9

(b) Which is the acid-conjugate base pair in the reaction between ethanoic acid and

chloroethanoic acid?

(1)

Acid Conjugate base
LI A CH;COOH CH;COO™
] B CH;COOH CH;COOH;
J ¢ CH,CICOOH CH,CICOO™
J D CH,CICOOH CH,CICOOH;
(Total for Question 9 = 2 marks)
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10 A titration was carried out by adding 0.1 moldm™ hydrochloric acid to
0.1 moldm™ aqueous ammonia.

HCl(agq) + NHs(ag) — NH.Cl(aq)

The titration curve is shown.

(@) Which region of the graph represents the most effective buffer solution?

O

0
L]
L]

O n w >

14

pH

Volume of HCl/cm?

region T
region U
region V

region W

(b) Which of these is the best indicator to use in this titration?

[Refer to the Data Booklet]

O

0
L]
L]

A
B
C
D

methyl red
phenol red
phenolphthalein

thymol blue

(1)

(1)
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(c) What is the approximate pH of an ammonium chloride solution?

%
LK
0’0

X
55
X

<
55
55
SEIIIERISE

SRKIRIIARKIRRNS,

(1)

%%
%%
nSs
A
ot e%
99%
KK

Ko

SR ] A 20

SKPPRR

O~ 9.0

TS

SIAS [J] B 58
[ € 97
[0 D 113

(Total for Question 10 = 3 marks)

11 Adiprotic acid, H,A, was titrated with sodium hydroxide solution.
H,A(aq) + 2NaOH(ag) — Na,A(aqg) + 2H,0(l)

A 25.0cm?® portion of 0.100 moldm™ sodium hydroxide solution required 12.80cm? of
the solution of the diprotic acid for complete neutralisation.

What is the concentration of H,A in moldm™?

0 A 256x107
[0 B 9.77x107
[0 € 195x10"
[0 D 391x10"

(Total for Question 11 = 1 mark)

12 A sample of a bromoalkane, RBr, containing a single optical isomer reacts with
hydroxide ions in an Sy1 mechanism.

RBr + OH™ — ROH + Br~
The alcohol formed is a racemic mixture.

From this information, it can be deduced that RBr is most likely to be

L1 A primaryonly
S [J B secondary only
K
T [] C tertiary only
3302::3:.,.
X . .
S [ D primary, secondary or tertiary

(Total for Question 12 = 1 mark)

Use this space for any rough working. Anything you write in this space will gain no credit.
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13 A compound X, with molecular formula C;H,,0, gave an orange precipitate with
2,4-dinitrophenylhydrazine.

X gave a silver mirror with Tollens’ reagent.

Which of these could not be X?

L] A ] B
\O
0 c 0 0 D
@)
(Total for Question 13 = 1 mark)
14 Propyl ethanoate, CH;COOCH,CH,CHjs, is hydrolysed with aqueous sodium hydroxide.
Which products are formed?
[J A CH;COOH and CH,CH,CH,OH
[J B CH;COOH and CH,CH,CH,ONa
[J € CH,;COONa and CH,CH,CH,OH
[0 D CH;COONa and CH;CH,CH,ONa
(Total for Question 14 = 1 mark)
15 2.95¢ of ethanoic acid is produced from 2.50g of ethanol.
What is the percentage yield of ethanoic acid?
[Molar masses in gmol™": ethanoic acid =60 ethanol = 46]
L] A 65.0%
[ B 84.7%
L] € 90.5%
] D 118%
(Total for Question 15 = 1 mark)
-
8

P 6 7 7 4 6 A 0 8 2 8

0 0000,
GG

S
RIS

GO
SRHRKKKS
SRS

HRRIRKS
RRIIEIHLRKSLS
CXRRLLRRLLRRE

o%
oo
9598
5
SEL
<

R
%

‘0’

<R

XIS
o
< XN

IS
SIRRILELRILELL
oot teteleteteretetel
LIRSS
oS tetetetotetetotetetete!

SRR

25

R
K
8
235

>
203

25K

5
XS

B
ORI

W%
%%

&

2
&
RIS
KM
BO%0% Sratss

::
::
::
<

<

SELEREGIERTLES
SRR )
d0%es <)
9%

0
290
X
25

%
%



$%e%
R

%

4 N

s
Sss
(o X . . . .
~> | 16 A mixture of organic compounds was analysed using thin-layer chromatography.
S35
T8 . .
s The R; value was 0.92 for one of the components in the mixture.
T 0%
SRS .
S What can be deduced about the attractions between that component and the
stationary and mobile phases?
Attraction between Attraction between
component and component and
stationary phase mobile phase
L] A strong strong
] B strong weak
] ¢ weak weak
1 D weak strong
(Total for Question 16 = 1 mark)
TOTAL FOR SECTION A =20 MARKS
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SECTION B
Answer ALL the questions.
Write your answers in the spaces provided.

17 This question is about carboxylic acids and their derivatives.

(a) Lactic acid, CH;CH(OH)COOH, is produced in muscles as a result of
anaerobic respiration.

(i) The structure of lactic acid is

C
HO™ “cH,

Give a reason why lactic acid shows optical isomerism.
(1)

(i) A laboratory sample of lactic acid does not rotate the plane of plane-polarised
monochromatic light.

Give a reason for this observation.

(iii) Give the structure of the organic product formed when lactic acid reacts with
concentrated phosphoric(V) acid, H;PO,.
(1)

10
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LS reaction scheme involving butanoic acid is shown.
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butanoic acid

CHsNH,

compound Z

Identify X, Y and Z by name or formula.
(3)

Alcohol X

Reagent Y

Compound Z
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(c) The repeat unit of a polyester is shown.

N
—o—?—?—o—c—c=$—c—

H H H

Give the structures of the two monomers that could form this polyester.

(2)

Monomer 1 Monomer 2

(d) An organic compound E contains carbon, hydrogen and oxygen only.

(i) The accurate relative atomic masses, A,, of the three elements in E are shown
in the table.

Element A,

hydrogen 1.0078

carbon 12.0000

oxygen 15.9949

E contains five carbon atoms and gives a molecular ion peak at
m/z=102.0678 in its mass spectrum.

Deduce the molecular formula of E.

(1)

12
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(ii) Agqueous sodium hydrogencarbonate is added to a sample of E.
No effervescence occurs.
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State what can be deduced by this observation.
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(iii) The infrared spectrum of E has an absorption in the range 1750-1735cm™".

Name the functional group in E.

(iv) Data from the high resolution proton NMR spectrum of E is shown.

Chemical shift, 6 s .
Peak e o T Splitting pattern Relative peak area

4.02 triplet 2

2.05 singlet 3

1.65 sextet 2

O Nn | o | >

0.95 triplet 3

Deduce the structure of E.
Justify your answer by labelling the protons responsible for each peak.
(3)

(Total for Question 17 = 14 marks)

J

R A0 DO AR 0 y
Turn over »
P 6 7 7 4 6 A 0 1 3 2 8 urnove




4 )

(SRS

RIS
SRRIARRELS
SRR

<

%
355

Jecscstetes

L3
CSRHXS

00200002 %% %%
%

18 This question is about sulfuric acid and its salts.
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(@) The manufacture of sulfuric acid involves the equilibrium
250,(g) + O,(g) = 2505(g) AH=-197kImol™

(i) A catalyst of vanadium(V) oxide is used in this reaction.

State the effect, if any, of the catalyst on the value of the
equilibrium constant, K.
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(i) The temperature used for this reaction in industry is 700 K.
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Explain, in terms of the equilibrium constant and the equilibrium position, the
effect of an increase in temperature on the equilibrium yield of sulfur trioxide. SE8S
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(i) Write the expression for the equilibrium constant, K, for this equilibrium.
State symbols are not required.
(1)
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(iv) A mixture of 2.00 mol of sulfur dioxide and 1.00 mol of oxygen is allowed to
reach equilibrium at 5.00 atm pressure.
1.60 mol of sulfur trioxide is formed.
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Calculate the value of K.
Include units and give your answer to an appropriate number of
significant figures.
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(b) Sulfur trioxide is used to produce sulfuric acid.

(i) Commercial concentrated sulfuric acid contains 98.5 % H,SO, and
1.5% water by mass.
The density of concentrated sulfuric acid is 1800gdm™.

Calculate the concentration of this sulfuric acid in mol dm™.

(ii) The pH of a 0.10moldm™ solution of sulfuric acid at 25°C is 0.97.

Calculate the concentration of hydrogen ions, in mol dm~, in this solution.

(iii) In an aqueous solution of sulfuric acid, the following equilibria exist.
H,SO4(aq) + H,O() = H;0'(aq) + HSO,(aq) K, very large
HSO.(ag) + H,O() = H;0*(aq) + SOZ (aq) K,=0.012moldm™

Explain, in terms of these equilibria, why the concentration of hydrogen ions
in a 0.10moldm™ solution of sulfuric acid is not 0.20moldm™.
No calculation is required.

(2)

(1)

(2)
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(c) A buffer solution is made from HSO; and SO:™ ions.
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(i) Write two ionic equations involving HSO;, and SO ions to show how this
solution acts as a buffer.
State symbols are not required.

(2)
(ii) A buffer solution is formed by mixing
25.0cm’ of a solution that is 0.150 mol dm™ with respect to SO; ions with
75.0cm’ of a solution that is 0.100 mol dm™ with respect to HSO; ions.
Calculate the pH of this buffer solution.
[K, for HSO; ions = 0.012moldm™]
(5)
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19 This question is about carbonyl compounds.

(@) The skeletal formula of menthone is shown.

Give the molecular formula of menthone.

(b) Ethanal, CH;CHO, reacts with hydrogen cyanide in the presence of cyanide ions to
form 2-hydroxypropanenitrile.

Draw the mechanism for this reaction.
Include curly arrows, and any relevant lone pairs and dipoles.
(4)
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(c) A carbonyl compound, F, has the molecular formula C,H,,0.

%%
10 0%%

O Sotatetotetetotedotetetetes

%

35
X

5

%
S

K5
e%%

(i) Freacts with iodine in an alkaline solution to give a pale yellow precipitate.
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Give the name or formula of the group in F identified by this test.

(ii) Draw the skeletal formulae of the four possible structures of
carbonyl compound F.
(2)

(iii) The carbon-13 ("*C) NMR spectrum of F has four peaks.

Identify F by drawing its displayed formula.
Justify your answer by labelling the carbon atoms or groups of carbon atoms
responsible for the four peaks in the spectrum.

(2)
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*(d) Explain, in terms of all the intermolecular forces involved, why butanal has a
higher boiling temperature than pentane but a lower boiling temperature than
propanoic acid.
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Substance Boiling temperature/°C

butanal 76

pentane 36

propanoic acid 141
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(Total for Question 19 = 16 marks)
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Answer ALL the questions.
Write your answers in the spaces provided.

20 This question is about some compounds of bromine.

(@) Potassium bromate(V) decomposes to form potassium bromide and oxygen.
2KBrOs(s) — 2KBr(s) + 30,(q) AH® =-67.2k)Jmol™

The standard molar entropies of these substances are given in the table.

Substance KBrOs(s) KBr(s) 0,(9)

S®/JK "mol™ 149.2 95.9 205.0

Calculate the total entropy change, AS...;, for this reaction at 298 K.
(5)
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(b) Bromide ions react with bromate(V) ions in acidic solution.

5Br(aq) + BrOs(ag) + 6H"(ag) — 3Bry(aq) + 3H,0(l)

Two experiments are carried out.
(i) Experiment 1

The concentration of Br™ ions is determined at different times.

The concentrations of BrO; ions and H" ions are in large excess and

effectively constant.

The graph of concentration of Br~ ions against time is shown.

0.10

0.08

0.06

[Br (aq)]
/moldm™

0.04

0.02

O | | | |
0 200 400 600 800

Time/s

Determine the order of the reaction with respect to bromide ions.
Show your working on the graph.

|
1000

(3)

24

P 6 7 7 4 6 A 0 2 4 2 8

g
Josesetete!
XS
KRKHS
KA
KRR
KKK
KRKHS
RHHKK
HHRRS
KRR

5
‘:‘:
o

SRR,

000

2L
SIS
RIS

Ess
ﬁg
%

Sletotetes
QOREE,

090 0090%%
XXX
S

OO
fodeteleted
eototote?
|5

oS

KA
ot tetetetotetetetetetes

O
SRR

o~
R
X
NO(
= p \v
&S

baSrenclols
oS 193
S
SCRRLS

Sateto%el
oS

5%
o%

<
o
Xy
X3
2585

SSo0tetetotetetetetete
et setotetetetetetetods!

<>

35
(%

\J
o0

<
5
L
2%

126%



16 )
L .. .
§§§§§§ (i) Experiment 2
s The initial concentrations of BrO; ions and H" ions are changed and the initial
A rate of reaction is determined.
. The initial concentration of Br™ ions is constant and in large excess.
RUN [BrO5(aq)] [H"(aq)] Initial rate
/moldm™ /moldm™ /moldm~s™"
1 0.1 0.1 3.6x107
2 0.2 0.1 72%x107
3 0.3 0.2 43x107
Determine the order of reaction with respect to BrO; ions and to H" ions.
You must explain your working.
(3)
d > (iii) Give the overall rate equation for this reaction.
> .
£ Include the units for the rate constant.
(2)
- J
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(c) The rate constant for the reaction between bromoalkane and cyanide ions is
determined at five different temperatures.

The results are given in the table.

Temperature (T) = 1/Temperature (1/T) = Rate constant (k)
-1 -1 ln k

/K /K /s

300 3.33x 10 3.72x 107 -10.20
310 3.23x 10 134x%x10™ -8.92
320 3.13x 107 548 x 107 —-7.51
330 3.03x 107 2.01x107 -6.21
340 2.93x 107 7.23x 1073 -4.93

Plot a graph of Ink against 1/T and use it to determine the activation energy, E,.

Include the sign and units of the gradient and the activation energy.

The Arrhenius equation can be expressed as

[R=8.31Jmol ' K]

E, 1
Ink=—-—= x — + constant
R T

(7)

26

P 6 7 7 4 6 A0 2 6 2 8

X X X X

0:::::‘0:’
%&%
99%%!

00200002 %% %%
%

CRRIIILLSS

0%

boteletototetotorotosed

<

SRS,

0K
888
K
195989
bosess

QOO
IRKS
R

Sletetelodel

R
S5
2%
25

X
o
S ot etetetede!

LA
.~

%
SRS
% s %
iy K
2
%

%
o
:&v%
N,
5%

|2

s o W oo
KO o%
e T ey

0% %
%

0
(029
o
0
A
>
%
<
%
e

<
%
$:
J
Sopatezs

<Y
X2

o%
G
Xrs
\J
.

%%
KR

AR
IR
ORELLIRLEKE
L

5

:‘:‘:
:::::
9%

BOeSoresetesetototeset
CRERRLLRRLR



( ]
0.:: 77
0’3:2::: 7
::::::::::: 7
,3.33%: 7
%"
S :
0.‘
K2
KS
ARKS
MAR
20 o
o 20
N -
TIOI:,E
o PA
RS :
. FO
L FAL
p T.
TOT. .
.

I"IIUJ
||I| I
I|I|I I||I|A

| 6

||II| y

II| " L

||II|| !

rs/

epape

J//xtrem

htips



\NQ%VQ b9t S
SRR
SRIRRRASREALRK,

e
3
X
2
Q‘OA ¥
i
:‘4
e

4%
1095
%
(X5
%
20 196%
1205
S
<55
"%

&
1%

D%
790
<5

e

K
(7

Do

2%
dosete
%!
2K
SR

&
&5
QRS :
s 5.
IR

<KX
KERRRLK
SO0 t0leres

CRRLLSRRSISLLZRHLLZRHLL

LB K
REP A K RRAILRRLRS
PR SRR
N SSRAR SIS
ZRIRRRILLLLLRRIILLLLRRKS

€01 0l L0l 00l 66 86 16 96 G6 6 €6 6 L6 06
LINIDUSIME] | LUNLSGOU | Wwnisajepuail | WINIWLIS) | WNIUISISULS [WNLUIOJED| Wwinishiiaq wnuno wnpuswe (wnwoind jwnwnydsu| wnivean  (wnundeiod]| wnuoyy
1 ON PW w4 s3 E®) Mg w) wy nd dN n ed ylL
[zs7] | [psz] | [9szl | lesz]l | [pszl | Dwsel | [svdd | [pdd | [evdd | [zpdd | [T 8ET [1£7] [A%4
LL 0L 69 89 L9 99 g9 ¥9 £9 9 19 09 65 8%
wnain) | wnigsanA | wnynyy wnigse | wnwioy |wnisosdsAp| wnigua) |wnwunopes | wnidouna | wnuewes |wniyawoid|wniwipoau |wnupossed|  winwad S3LI9S SpIuRdY .
nq qA wl 43 OH Aa qL PO n3 ws wd PN dd 9D saLIas aplueyIUe ,
GLL €L) 691 191 69l €91 651 LS) 49! 0SL [p1] 44" T4 orl
LLL 0Ll 601 801 201 901 S0l rol 68 88 18
pajeonuayine >=..c jou INg WINIUSEIUS0I | LNpeTsuUep | LWINUSUISW | winissey wnuyoq |wnifloqeas| wniugnp |wnpioyayn wnuoe | wniped winpue.y
paliodal usaq aAey 91 }-7 || SI9QLUNU DIWOIR YIIM SIUSWS)T B8y sd W SH ygd 8s qd N 2V ey 14
[zzz] | Dizdd | [892] | [zz2d | [w97d | [992) | [z9z] | vzl [zzal | 9zl | [gzad
98 68 ¥8 €8 8 18 08 6L 8L LL 9L GL L €L (44 LS 99 1]
uopel aupejse | wnwojod | yynwsiqg peaj wneyy | Anossw pos wnuield | wnipul | wnuwso | wnwayd | ualsuny | wnjejue) | wniujey wnueyue) wnueq wnisaed
uy W Ood g qd 1L 8H ny id Al SO N M el JH +21 eg s
[zzz] [o12] [602] 0°60Z L0 ¥'¥0Z | 9°00C 0°L6l 1°G61 "6l 06} 981 8'€8l 6°081 G'8LL 6'8E1L £ LEL 6°CEL
14" €5 4 1S 0s 6v 8 Ly 9 S 144 1374 fA4 (A4 o 6€ 8¢ LE
uouax aulpol | wnunya) | Auowijue uny wniput | wniwped JaAls | wnipejjed | wnipoys [wniuaying [ wnpauya) (wnuspgfiow| wnigqotu | wnwodnz | wnuiA [ wniuoens | wnipign
ax I 8 | qs | us | ur | PD | BY [ Pd | Yyd | Ny | 2L | oW | aN | Iz A | s | ay
glel 6°971 9°LTL 8°1ZL | L'8LI 8vil P ZLl 6°L01 #7901 6°201 L*101 [86] 6'G6 6°C6 rARY:) 6°88 9°L8 6'G8
9¢ GE ¥E €E (43 LE og 6Z 8¢ Lz 9¢ GZ ¥ €z w7 Lz 0¢ 6l
_.._Oun;._v_ aulwolqg | wnus)as JluIsIe Ej_.CﬁEhwm E_.__..:.mm ulz 1addon 19421 Jeqod uoJl asaueguew Wwiniwodyd | wnipeuea | WnUejty | Wnipueds | wniajed Ej_.wwmu-n-n_-
I 49 oS sy 29 eo uz nj IN 0D o4 uw 1D A L 3S e) A
8°¢8 6°6/. 0'6L 6'vL 9L L'69 ¥'69 G'E9 L85 6°8% 86§ 65 0'¢s 6°0S 6Ly 0°a¥ L'0F L"6€
8l Ll 9l Gl vl €l (z4) (11) (o1) (6) (8) (2) (9) (s) (¥ (€) 4 L
uogie suuolyd | Jnjns  |snuoydsoyd| uwodnis  |wniunwnie wnisausew |  wnipos
Iy 1D S d IS v 8W | eN
6°6E G°GE L°Ze 0°Le 1'8Z 0°LZ £ve 0°€C
oL 6 8 L 9 S Jaqunu (uojoud) owoye 14 £
uoau auuonyy uabAxo uaoJjiu | uogied uoioq aweu wnimfiag | wnyin
N E| 0 N D d JoquiAs J1wo3e og n
[A 4 06l 09l ovl 0z 80l SSBLU DlWole aAlelad 06 69
z (Z1) (91) (st) (¥1) (€1) ! Aoy (z) (1)
wnyay
uaBouphAy
9H
; H
0¥ 0l
(81)
(8o L 9 5 14 € z I

SJUSW)3 JO 3)qeL JIPoLIdd dYL

7 7 4 6 A 0 2 8 2 8

P 6

28



