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Leave

blank1. (a) Use the periodic table to give:

(i) the symbol for an atom of sulfur; .................................................................................

(1)

(ii) an element in the same group as sodium;.....................................................................

(1)

(iii) an element in group 2; ..................................................................................................

(1)

(iv) an element in group 6; ..................................................................................................

(1)

(v) the atomic number of neon;..........................................................................................

(1)

(vi) an element in period 2. .................................................................................................

(1)

(b) Elements in the periodic table are classified as metals or non-metals.

Give the names of two non-metallic elements.

1 ..........................................................................................................................................

2 ..........................................................................................................................................

(2)

(Total 8 marks)

TURN OVER FOR QUESTION 2
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Leave

blank
2. (a) Circle the correct formula for each of the following gases.

water vapour HO H2O HO2

nitrogen N N2 N3

carbon monoxide CO C2O CO2

(3)

 (b) Millions of years ago, the atmosphere contained:

carbon dioxide carbon monoxide hydrogen

nitrogen water vapour

(i) What originally produced these gases?

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

(1)

(ii) The amounts of these gases have changed over millions of years.

State two of these gases which have decreased.

1 ....................................................................................................................................

2 ....................................................................................................................................

(2)

(iii) Name the gas, not on the list, which now makes up about 20% of the atmosphere.

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

(1)

(c) Describe a test for carbon dioxide.

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

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

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

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

(2)

(d) Photosynthesis changes the amount of oxygen and carbon dioxide in the atmosphere.

How does photosynthesis change the amount of:

(i) oxygen; .........................................................................................................................

(1)

(ii) carbon dioxide? ............................................................................................................

(1)

(Total 11 marks)
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Leave

blank3. A small piece of sodium is dropped into a large beaker of water.

It reacts to form sodium hydroxide solution and a gas.

(a) Describe three things you would see in this experiment.

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

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

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

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

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

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

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

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

(4)

(b) Give the name of the gas formed by this reaction.

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

(1)

(c) Sodium hydroxide solution has a pH of 14.

Complete the sentence using a word from the box.

acidic alkaline neutral

Sodium hydroxide solution is .............................................................................................

(1)

(d) The reaction between sodium and water is exothermic.

How would the temperature of the water change during the reaction?

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

(1)

(Total 7 marks)

TURN OVER FOR QUESTION 4
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Leave

blank
4. (a) The pie chart shows some of the main uses of copper.

(i) Complete the pie chart to show the percentage of copper used in electrical wiring.

(1)

(ii) What property of copper makes it suitable for use in electrical wiring?

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

(1)

(iii) What property of copper makes it suitable for use in water pipes?

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

(1)

coins (5%)

electrical

wiring

(………… %)

industrial

machinery (20%)

plumbing

and roofing (20%)
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Leave

blank(b) Copper can be made by reduction of copper oxide.

In this process copper oxide is heated strongly with another substance.

(i) Complete the word equation for the process.

copper carbon

oxide + …………………………... copper + dioxide

(1)

(ii) Write the chemical formula, with state symbol, for carbon dioxide gas.

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

(2)

(iii) What is meant by reduction?

A addition of oxygen to a compound

B conversion of a compound into its elements

C heating a compound strongly

D removal of oxygen from a compound

Write the correct answer (A, B, C or D) in the space provided.

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

(1)

(Total 7 marks)

TURN OVER FOR QUESTION 5
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Leave

blank

CH C H

H

H H

H

C

H

H

5. The table gives information about four hydrocarbons.

Name of

hydrocarbon

Number of carbon

atoms in one molecule

Boiling point

(°°°°C)

ethane 2 -90

propane 3 -40

butane 4 0

hexane 6 +70

(a) (i) Which element, other than carbon, is present in hydrocarbons?

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

(1)

(ii) Which of these hydrocarbons has the lowest boiling point?

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

(1)

(iii) Which of these hydrocarbons has the biggest molecules?

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

(1)

(iv) Which of these hydrocarbons has molecules with the structure                             ?

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

(1)
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Leave

blank(b) (i) Use the information in the table opposite to draw a graph on the grid.

(3)

(ii) Pentane is a hydrocarbon with five carbon atoms in each molecule.

Use your graph to estimate the boiling point of pentane.

....................................  °C
(1)

(c) Some of these hydrocarbons are present in petroleum gas which is obtained from crude

oil.

(i) Name the process used to separate petroleum gas from crude oil.

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

(2)

(ii) Name two other fuels obtained from crude oil by this process.

1 ....................................................................................................................................

2 ....................................................................................................................................

(2)

(d) Ethane gas burns in air.

Complete the word equation for this reaction.

carbon
ethane + ……………………... dioxide + ………………………

(2)

(Total 14 marks)

Boiling point

in °C

-100

-80

-60

-40

-20

0

20

40

60

80

100

1 2 3 4 5 6

Number of carbon atoms

in one molecule
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blank
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Leave

blank

Key

particle A

particle B

particle C

6. (a) The diagram shows the arrangement of particles in an atom of the element lithium.

(i) Identify the particles A, B and C.

Particle A ......................................................................................................................

Particle B ......................................................................................................................

Particle C ..........................................................................................................................

(3)

(ii) What is the mass number of the atom in the diagram?

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

 (1)

(iii) Use the diagram to explain why this element is in group 1 of the periodic table.

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

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

(1)

(b) Another element in group 1 is sodium.

Sodium reacts with chlorine (Cl2) to form sodium chloride (NaCl).

Write a balanced equation for this reaction.

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

(2)

(Total 7 marks)

TURN OVER FOR QUESTION 7
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Leave

blank
7. (a) Use the periodic table provided to give the electronic structure of a chlorine atom and a

chloride ion.

chlorine atom chloride ion

(4)

(b) Sodium chloride is an ionic compound containing sodium ions and chloride ions.

Explain why ionic compounds have high melting points.

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

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

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

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

(2)
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Leave

blank

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

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

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

(c) When aqueous sodium chloride is electrolysed, hydrogen and chlorine gases are

produced.

Label this diagram which shows the apparatus used to electrolyse aqueous sodium

chloride.

(3)

(d) Describe a test for each of the gases formed.

Test for hydrogen ................................................................................................................

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

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

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

Test for chlorine...................................................................................................................

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

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

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

(4)

(e) In the industrial electrolysis of concentrated sodium chloride solution, three products are

formed. Hydrogen and chlorine are two of the products.

Name the other product.

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

(1)

(Total 14 marks)
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Leave

blank8. The passage below is about the extraction of aluminium.

Aluminium is the most common metallic element in the Earth’s crust.

In 1886, an inexpensive process for obtaining aluminium from its ores

was invented by Charles Hall in the USA.

As a 22 year old college student, Hall had become interested in the

problem of producing aluminium.  At that time, despite the abundance

of aluminium compounds in nature, metallic aluminium was selling

for about the same price as silver.

Hall reasoned that aluminium oxide would be a good starting material

from which to make aluminium.  Some years later he said, ‘The idea

formed itself in my mind that if I could get a solution of aluminium

oxide in something which contained no water, this would probably

give a liquid from which aluminium could be obtained by

electrolysis’.

Working with home-made equipment, Hall made his first tiny

globules of aluminium in a woodshed behind his parents’ house.

Within five years, the price of the metal had dropped to about a tenth

of its former price.

(a) Suggest why silver is still expensive.

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

 (1)

(b) Hall’s first reaction in February 1886 was done on a very small scale.

Give one piece of evidence from the passage to support this.

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

(1)

(c) Large amounts of heat energy are taken in during the production of aluminium.

What word is used to describe this energy transfer?

A decomposition

B electrolysis

C endothermic

D exothermic

Write the correct answer (A, B, C or D) in the space provided.

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

(1)
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Leave

blank

(d) Explain, using the passage and your knowledge of the reactivity series, why aluminium

has only been used on a large scale since about 1890.

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

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

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

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

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

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

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

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

(4)

(Total 7 marks)

TURN OVER FOR QUESTION 9
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Leave

blank
9. Magnesium ribbon reacts with hydrochloric acid to produce hydrogen.

A student used an excess of hydrochloric acid in the apparatus below to investigate this

reaction.

His results are shown on the graph.

(a) What volume of gas was in the syringe at the end of the reaction?

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

(1)

rubber 
tubing

excess hydrochloric acid

magnesium

gas syringe

0 1 2 3 4 5 6

0

10

20

30

40

Time in minutes

Volume

 in  cm
3
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Leave

blank(b) State how the rate of reaction changes during the first four minutes and explain the

change.

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

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

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

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

(2)

(c) The experiment was repeated using the same quantities of reagents but with the acid at a

higher temperature.

Draw on the graph the line that should be obtained at this temperature.

(2)

(d) Some power stations burn coal in the production of electricity.  The coal is ground to a

fine powder before being burned in the furnace.

Use your knowledge of rates of reaction to suggest why the coal is ground to a fine

powder rather than used in large lumps.

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

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

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

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

(2)

(Total 7 marks)

TURN OVER FOR QUESTION 10
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Leave

blank
10. Ammonia is made using the Haber process.

(a) The equation for the reversible reaction is:

N2(g) + 3H2(g) 2NH3(g)

What is the source of the nitrogen used in the Haber process?

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

(1)

(b) The hydrogen used in the Haber process is obtained by heating methane with steam:

CH4(g) + H2O(g) 3H2(g) + CO(g)

What is the source of the methane gas for this reaction?

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

(1)

(c) (i) Most of the ammonia produced is reacted with acids to form fertilisers.

Write a balanced equation for the reaction of ammonia with nitric acid.

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

(3)

(ii) Why do most farmers add fertilisers to their crops?

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

(1)

(iii) Excess fertiliser is washed off fields into rivers.

State two consequences of this.

1 ....................................................................................................................................

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

2 ....................................................................................................................................

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

(2)

(Total 8 marks)

TOTAL MARKS 90

END



19

 Centre Number  Paper Reference

1530/2F

 Surname Other Names

 Candidate Number  Signature

For  Examiner’s

use only

1530/2F

For Team
Leader’s use

onlyEdexcel GCSE

Question

Number

Leave

Blank

1

2

3

4

5

6

7

Chemistry A [1530]
Paper 2F

FOUNDATION TIER

Specimen Paper

Time:  1 hour N0000

Materials required for the examination Items included with these question papers

None None

Total

Turn over

Instructions to Candidates

In the boxes above, write your centre number, candidate number, your signature, your surname and

other names.

The paper reference is shown below the boxes.

Answer ALL questions in the spaces provided in this book.

Show all stages in any calculations and state the units.  Calculators may be used.

Include diagrams in your answers where these are helpful.

Information for Candidates

The marks for the various parts of questions are shown in round brackets: e.g. (2).

This paper has 7 questions.  There are no blank pages.

Advice to Candidates

            This symbol shows where the quality of your written answer will also be assessed.

Additional Answer Sheets may be used.

N0000

© 2000 Edexcel

This publication may only be reproduced in accordance with Edexcel copyright policy.

Edexcel Foundation is a registered charity.



2
0

Li

Na

Be

Mg

K Ca

Rb

Cs

Fr

Sr

Ba

Ra

Sc Ti

Y Zr

La

Ac

Hf

V

Nb

Ta W

Mo

Cr Mn Fe Co

Tc

Re Os

RhRu

Ir

Ni Cu Zn

Pd Ag Cd

Pt Au Hg

B C N O F Ne

Al Si P S Cl Ar

Ga Ge As Se Br Kr

In Sn Sb Te I Xe

Tl Pb Bi Po At Rn

H
Hydrogen

1

1

3

7

Lithium

4

11 12

19 20

23 24

9

39 40

21 22 23 24 25 26

45 51 5248 55

Berylium

Sodium Magnesium

Potassium ScandiumCalcium Titanium Vanadium Chromium

Rubidium Strontium Yttrium Zirconium MolybdenumNiobium Technetium

IronManganese

Caesium

Francium

Barium

Radium

Lanthanum

Actinium

Hafnium Tantalum Tungsten Rhenium

Ruthenium

Osmium

Rhodium

Iridium

Cobalt Nickel Copper

SilverPalladium

Platinum Gold Mercury Thallium

Cadmium

Zinc

Boron Carbon

Aluminium

Gallium

Indium

Lead

Tin Antimony

Bismuth

Silicon Phosphorus

Arsenic

Nitrogen Oxygen Fluorine

ChlorineSulfur

SeleniumGermanium Bromine

Argon

Neon

Krypton

Tellurium Iodine Xenon

Polonium Astatine Radon

5 6 7 8 9 10

11 12 14 16 19 20

13 14 15 16 17 18

27 28 31 32 35.5 40

31 32 33 34 35 36

70 73 75 79 80 84

49 50 51 52 53 54

115 119 122 128 127 131

81 82 83 84 85 86

204 207 209 210 210 222

37 38 39 40 41 42 43

55 56 57 7472 73 75

87 88 89

85 88 89 91 93 96 99

133 137 139 178 181 184 186

223 226 227

27 28 29 30

44 45 46 47 48

76 77 78 79 80

56 59 59 63.5 65.4

101 103 106 108 112

190 192 195 197 201

He
Helium

2

4

Relative atomic mass

Symbol

Name

Atomic number

Key

1 2 3 4 5 6 7 8Group

Period

1

2

3

4

5

6

7

THE PERIODIC TABLE



N0000 21 Turn over

Leave

blank1. Use names from the box to answer the questions.

Each substance may be used once, more than once or not at all.

ammonia argon carbon dioxide

hydrogen hydrogen chloride oxygen

Name the gas that:

(a) gives a squeaky pop when ignited; ......................................................................................

(1)

(b) relights a glowing splint; .....................................................................................................

(1)

(c) turns red litmus paper blue; .................................................................................................

(1)

(d) turns limewater milky;.........................................................................................................

(1)

(e) turns blue litmus paper red; .................................................................................................

(1)

(f) has monatomic particles. .....................................................................................................

(1)

(Total 6 marks)

2. Fill in the gaps to complete the passage below.

Ethanoic acid can be formed from ethanol by

……………………………. .  A dilute solution of ethanoic acid

is used to pickle foods, such as onions.  The everyday name for

this solution is ……………………………. .  In pickles, this

solution is being used to ……………………………. the food.

(3)

(Total 3 marks)
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Leave

blank
3. Two students made the insoluble salt, lead sulfate, and wrote these notes about the

experiment.

‘We took 25 cm
3
 of lead nitrate solution and slowly added 25cm

3

of acid to it.  The mixture turned cloudy white.  We stirred the

mixture and filtered it to obtain the solid lead sulfate.’

(a) Describe one safety precaution which the students should take during this experiment.

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

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

(1)

(b) (i) Which acid was added to lead nitrate solution to make lead sulfate?

A hydrochloric acid

B nitric acid

C sulfuric acid

Write the correct answer (A, B, or C) in the space provided.

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

(1)

(ii) Draw, and name, the piece of apparatus that should be used to measure 25 cm
3
 of

the acid.

(2)
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Leave

blank

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

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

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

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

(c) Label the diagram below which shows the mixture being filtered to obtain solid lead

sulfate.

(4)

(Total 8 marks)

TURN OVER FOR QUESTION 4
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electrolyte

cathode
aluminium
door handle
(anode)

power supply

4. (a) Aluminium metal has a number of properties which make it useful.

Give two properties, in each case, which make it useful for:

(i) overhead electricity cables;

1 ....................................................................................................................................

2 ....................................................................................................................................

(2)

(ii) window frames.

1 ....................................................................................................................................

2 ....................................................................................................................................

(2)

(b) A diagram of a simple experiment to anodise an aluminium door handle is shown

below.

(i) Suggest two reasons for anodising aluminium objects.

1 ....................................................................................................................................

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

2 ....................................................................................................................................

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

(2)
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blank(ii) Complete the word equation for the reaction occuring when aluminium is anodised.

aluminium + oxygen …………………………………………

(1)

(iii) Name a suitable material for the cathode.

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

(1)

(iv) Name an electrolyte for this experiment.

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

(1)

(Total 9 marks)

TURN OVER FOR QUESTION 5
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5. (a) Sulfuric acid is manufactured by the Contact process.

Use words from the box to complete the paragraph below.

Each word may be used once, more than once or not at all.

air sulfur sulfur dioxide

sulfur trioxide sulfuric acid water

The raw materials for the Contact process are …………………………………… and

……………………………………

They are heated together to form ……………………………………

More air and …………………………………… are then heated and passed over the

catalyst.

The catalysed reaction produces ……………………………………

(5)

(b) State two uses of sulfuric acid.

1 ...........................................................................................................................................

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

2 ...........................................................................................................................................

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

(2)

(Total 7 marks)
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Name of ion in solution Reagent added to the solution Positive result

copper (II)

………………………………

………………………………

light blue precipitate

…………………………...
dilute nitric acid +

silver nitrate solution

white precipitate

sulfate

……………………………+

……………………………

………………………..

………………………..

(5)

(b) Describe a test to show the presence of ammonium ions in ammonium chloride.

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

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

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

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

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

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

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

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

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

(5)

(Total 10 marks)

TURN OVER FOR QUESTION 7
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7. Ethanol is used as a solvent for perfumes and other cosmetics.

(a) (i) Suggest one advantage which ethanol has over water as a solvent in perfumes.

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

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

(1)

(ii) Suggest a hazard associated with ethanol.

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

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

(1)

(iii) Some cosmetic solutions have a small quantity of ‘bitrex’, a very bitter-tasting

substance, added to them.

Suggest a reason for this.

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

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

(1)

(b) Outline a method for manufacturing ethanol.

Include raw materials and necessary reaction conditions.

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

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

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

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

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

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

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

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

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

(5)



N0000 29 Turn over

Leave

blank

CH C O H

H

H H

H

CH C

O H

H

H

O

CH C

H

H

O

O C C H

H

H H

H

(c) Ethyl ethanoate is formed by reacting ethanol with ethanoic acid.

(i) Draw lines to link the name of each compound to its correct structural formula.

ethanoic acid

ethanol

ethyl ethanoate

(2)

(ii) Give one use of ethyl ethanoate.

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

(1)

(Total 11 marks)

TURN OVER FOR QUESTION 8
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blank8.  (a)  Impure iron from a blast furnace has few uses.

Pure iron also has few uses.

Explain why.

Impure iron has few uses because .......................................................................................

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

Pure iron has few uses because............................................................................................

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

(2)

(b) Molten iron is made into steel as soon as it leaves the blast furnace.

Suggest why the conversion of the impure iron is carried out as soon as it leaves the

blast furnace.

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

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

(1)

(c) Oxygen is blown through the molten iron during the steel making process to remove

carbon present in the impure iron.

(i) What is formed when the carbon reacts?

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

(1)

(ii) Suggest why the iron does not solidify when cold oxygen is blown through it.

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

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

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

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

(2)

(Total 6 marks)

TOTAL MARK 60

END
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Key

particle A

particle B

particle C

1. (a) The diagram shows the arrangement of particles in an atom of the element lithium.

(i) Identify the particles A, B and C.

Particle A ......................................................................................................................

Particle B ......................................................................................................................

Particle C ..........................................................................................................................

(3)

(ii) What is the mass number of the atom in the diagram?

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

 (1)

(iii) Use the diagram to explain why this element is in group 1 of the periodic table.

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

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

(1)

(b) Another element in group 1 is sodium.

Sodium reacts with chlorine (Cl2) to form sodium chloride (NaCl).

Write a balanced equation for this reaction.

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

(2)

(Total 7 marks)

TURN OVER FOR QUESTION 2
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2. (a) Use the periodic table provided to give the electronic structure of a chlorine atom and a

chloride ion.

chlorine atom chloride ion

(4)

(b) Sodium chloride is an ionic compound containing sodium ions and chloride ions.

Explain why ionic compounds have high melting points.

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

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

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

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

(2)
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.........................................

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

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

(c) When aqueous sodium chloride is electrolysed, hydrogen and chlorine gases are

produced.

Label this diagram which shows the apparatus used to electrolyse aqueous sodium

chloride.

(3)

(d) Describe a test for each of the gases formed.

Test for hydrogen ................................................................................................................

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

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

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

Test for chlorine...................................................................................................................

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

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

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

(4)

(e) In the industrial electrolysis of concentrated sodium chloride solution, three products are

formed. Hydrogen and chlorine are two of the products.

Name the other product.

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

(1)

(Total 14 marks)
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blank3. The passage below is about the extraction of aluminium.

Aluminium is the most common metallic element in the Earth’s crust.

In 1886, an inexpensive process for obtaining aluminium from its ores

was invented by Charles Hall in the USA.

As a 22 year old college student, Hall had become interested in the

problem of producing aluminium.  At that time, despite the abundance

of aluminium compounds in nature, metallic aluminium was selling

for about the same price as silver.

Hall reasoned that aluminium oxide would be a good starting material

from which to make aluminium.  Some years later he said, ‘The idea

formed itself in my mind that if I could get a solution of aluminium

oxide in something which contained no water, this would probably

give a liquid from which aluminium could be obtained by

electrolysis’.

Working with home-made equipment, Hall made his first tiny

globules of aluminium in a woodshed behind his parents’ house.

Within five years, the price of the metal had dropped to about a tenth

of its former price.

(a) Suggest why silver is still expensive.

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

 (1)

(b) Hall’s first reaction in February 1886 was done on a very small scale.

Give one piece of evidence from the passage to support this.

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

(1)

(c) Large amounts of heat energy are taken in during the production of aluminium.

What word is used to describe this energy transfer?

A decomposition

B electrolysis

C endothermic

D exothermic

Write the correct answer (A, B, C or D) in the space provided.

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

(1)
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blank(d) Explain, using the passage and your knowledge of the reactivity series, why aluminium

has only been used on a large scale since about 1890.

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

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

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

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

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

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

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

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

(4)

(Total 7 marks)

TURN OVER FOR QUESTION 4
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4. Magnesium ribbon reacts with hydrochloric acid to produce hydrogen.

A student used an excess of hydrochloric acid in the apparatus below to investigate this

reaction.

His results are shown on the graph.

(a) What volume of gas was in the syringe at the end of the reaction?

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

(1)

rubber 
tubing

excess hydrochloric acid

magnesium

gas syringe

0 1 2 3 4 5 6

0

10

20

30

40

Time in minutes

Volume

 in  cm
3
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blank(b) State how the rate of reaction changes during the first four minutes and explain the

change.

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

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

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

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

(2)

(c) The experiment was repeated using the same quantities of reagents but with the acid at a

higher temperature.

Draw on the graph the line that should be obtained at this temperature.

(2)

(d) Some power stations burn coal in the production of electricity.  The coal is ground to a

fine powder before being burned in the furnace.

Use your knowledge of rates of reaction to suggest why the coal is ground to a fine

powder rather than used in large lumps.

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

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

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

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

(2)

(Total 7 marks)

TURN OVER FOR QUESTION 5
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5. Ammonia is made using the Haber process.

(a) The equation for the reversible reaction is:

N2(g) + 3H2(g) 2NH3(g)

What is the source of the nitrogen used in the Haber process?

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

(1)

(b) The hydrogen used in the Haber process is obtained by heating methane with steam:

CH4(g) + H2O(g) 3H2(g) + CO(g)

What is the source of the methane gas for this reaction?

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

(1)

(c) (i) Most of the ammonia produced is reacted with acids to form fertilisers.

Write a balanced equation for the reaction of ammonia with nitric acid.

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

(3)

(ii) Why do most farmers add fertilisers to their crops?

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

(1)

(iii) Excess fertiliser is washed off fields into rivers.

State two consequences of this.

1 ....................................................................................................................................

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

2 ....................................................................................................................................

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

(2)

(Total 8 marks)
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blank6. Methanol is manufactured from carbon monoxide and hydrogen using similar conditions to

those used in the manufacture of ammonia by the Haber process.

The equation for the manufacture of methanol is

 CO(g) + 2H2(g) CH3OH(g)

This reaction is exothermic.

The reaction conditions are a pressure of 200 atm and a temperature of 400 °C.

(a) State two advantages of using a pressure higher than 200 atm.

1 ...........................................................................................................................................

2 ...........................................................................................................................................

(2)

(b) (i) State one advantage of using a temperature lower than 400 °C.

Explain your answer.

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

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

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

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

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

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

(4)

(ii) State one disadvantage of using a temperature lower than 400 °C.

Explain your answer.

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

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

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

(2)

(Total 8 marks)

TURN OVER FOR QUESTION 7
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blank7. Calcium carbonate occurs as the rock limestone.  Limestone is often found in layers that

contain fossils.

(a) Use the information above to explain how limestone was formed.

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

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

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

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

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

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

(4)

(b) Calcium carbonate also occurs as marble.  Marble has been formed by subjecting

limestone to heat and pressure.

What type of rock is marble?

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

(1)
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blank(c) When calcium carbonate is heated it decomposes.

CaCO3                               CaO + CO2

Calculate the mass of calcium oxide formed from 25 g of calcium carbonate.

(Relative atomic masses: Ca = 40; C = 12; O = 16)

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

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

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

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

(3)

(d) Bromine is reduced when it reacts with iodide ions.

Br2(aq) + 2I
−
 
 
(aq) 2Br

−
(aq) + I2(aq)

(i) Name one compound containing I
-
 ions, which would be suitable for this reaction.

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

(1)

(ii) State one change you would see as this reaction takes place.

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

(1)

(iii) Explain why bromine is said to be reduced in this reaction.

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

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

(1)

(iv) Complete the half equation to show the iodide ions being oxidised.

………I
− I2 +      ………

(2)

(Total 13 marks)

TURN OVER FOR QUESTION 8
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8. The table below gives information about the main fractions obtained from crude oil.

Fraction Boiling range

(°°°°C)
Number of carbon atoms

in each molecule

gas -40 to 40 1 to 4

petrol 40 to 100 4 to 8

naphtha 100 to 160 6 to 10

kerosene 160 to 250 10 to 16

diesel oil 250 to 300 16 to 20

fuel oil 300 to 350 20 to 25

(a) State and explain the pattern shown between the boiling range of the fractions and the

number of carbon atoms in each molecule.

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

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

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

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

(2)

(b) Fuel oil is cracked to form more useful products such as petrol and naphtha.  Cracking

produces a mixture of saturated and unsaturated hydrocarbons.

(i) Describe how cracking is carried out.

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

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

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

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

(2)

(ii) Describe a test for an unsaturated hydrocarbon.

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

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

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

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

(2)
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blank(c) Propene (C3H6) can be obtained by cracking alkanes.

(i) Draw the structure of a molecule of propene showing all the bonds.

(2)

(ii) One molecule of the alkane decane (C10H22) was cracked to give two molecules of

propene and one molecule of an alkane.

Write the balanced equation for this reaction.

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

(2)

(d) Propene is used to make poly(propene).

(i) What feature of a propene molecule enables it to form poly(propene)?

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

(1)

(ii) Draw the structure of the repeating unit in poly(propene).

(2)

(iii) Poly(ethene) is used to make many types of bottle.

Suggest why the more expensive poly(propene) is used to make bottles for fizzy

drinks.

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

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

(1)

(Total 14 marks)
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9. The table below shows some information about the isotopes of chlorine.

(a) Use information from the periodic table to help you complete the table.

Isotope Mass

Number

Abundance Number of

protons in

one atom

Number of

electrons in

one atom

Number of

neutrons in

one atom

chlorine-35 35 75%
…………. …………… ……………

chlorine-37 37 25%
…………. …………… ……………

  (3)

(b) (i) Show why the relative atomic mass of chlorine is given as 35.5.

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

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

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

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

(2)

(ii) What is the relative molecular mass of a chlorine molecule?

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

(1)

(c) Draw a dot and cross diagram for a molecule of chlorine, showing outer electrons only.

(2)
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blank(d) 18.39g of oxygen and 81.61g of chlorine are combined in 100g of a compound.

Calculate the empirical formula of the compound.

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

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

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

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

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

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

(4)

(Total 12 marks)

TOTAL MARK 90

END
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blank1. (a) Complete the table which shows the tests for some ions in solution.

Name of ion in solution Reagent added to the solution Positive result

copper (II)

………………………………

………………………………

light blue precipitate

…………………………...
dilute nitric acid +

silver nitrate solution

white precipitate

sulfate

……………………………+

……………………………

………………………..

………………………..

(5)

(b) Describe a test to show the presence of ammonium ions in ammonium chloride.

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

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

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

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

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

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

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

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

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

(5)

(Total 10 marks)

TURN OVER FOR QUESTION 2
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2. Ethanol is used as a solvent for perfumes and other cosmetics.

(a) (i) Suggest one advantage which ethanol has over water as a solvent in perfumes.

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

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

(1)

(ii) Suggest a hazard associated with ethanol.

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

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

(1)

(iii) Some cosmetic solutions have a small quantity of ‘bitrex’, a very bitter-tasting

substance, added to them.

Suggest a reason for this.

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

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

(1)

(b) Outline a method for manufacturing ethanol.

Include raw materials and necessary reaction conditions.

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

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

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

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

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

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

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

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

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

(5)
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CH C O H

H

H H

H

CH C

O H

H

H

O

CH C

H

H

O

O C C H

H

H H

H

(c) Ethyl ethanoate is formed by reacting ethanol with ethanoic acid.

(i) Draw lines to link the name of each compound to its correct structural formula.

ethanoic acid

ethanol

ethyl ethanoate

(2)

(ii) Give one use of ethyl ethanoate.

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

(1)

(Total 11 marks)
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blank3. (a) Impure iron from a blast furnace has few uses.

Pure iron also has few uses.

Explain why.

Impure iron has few uses because .......................................................................................

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

Pure iron has few uses because............................................................................................

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

(2)

(b) Molten iron is made into steel as soon as it leaves the blast furnace.

Suggest why the conversion of the impure iron is carried out as soon as it leaves the

blast furnace.

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

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

(1)

 (c) Oxygen is blown through the molten iron during the steel making process to remove

carbon present in the impure iron.

(i) What is formed when the carbon reacts?

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

(1)

(ii) Suggest why the iron does not solidify when the cold oxygen is blown through?

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

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

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

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

(2)

(Total 6 marks)
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4. Much of the sulfur dioxide required for the manufacture of sulfuric acid is obtained from

roasting metal sulfide ores such as zinc sulfide in air.  The equation for this reaction is

2ZnS + 3O2 2ZnO + 2SO2

(a) Calculate the maximum volume of sulfur dioxide, measured at room temperature and

atmospheric pressure, which would be released when 48.5 kg of zinc sulfide is roasted.

(Relative atomic masses:  Zn = 65,  S = 32)

(1 mol of a gas occupies 24.0 dm
3
 at room temperature and atmospheric pressure.)

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

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

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

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

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

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

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

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

(4)

(b) In the next stage of the process, the sulfur dioxide is converted into sulfur trioxide.

2SO2 + O2 2SO3

(i) What volume of sulfur trioxide, measured under the same conditions, is obtained

from 1000 dm
3
 of sulfur dioxide?

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

(1)

(ii) What volume of oxygen, measured under the same conditions, would be used?

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

(1)
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blank(iii) The conversion is carried out at atmospheric pressure and a temperature of 450 °C.
The use of higher pressures and lower temperatures would give a greater yield of

sulfur trioxide.

Explain why such conditions are not normally used.

Higher pressures

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

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

Lower temperatures

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

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

(2)

(Total 8 marks)
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H
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H

H

5. The alcohols are an example of an homologous series.

(a) (i) The structures of the first two alcohols in the series are shown.

 Complete the table to show the names and the structures of all the alcohols.

Name Structure

……………………...

Ethanol

Propanol

Butanol

(3)

(ii) Why are these alcohols members of the same homologous series?

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

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

(1)

(iii) Describe a trend in a physical property of these alcohols.

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

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

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

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

(2)
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Describe one such reaction of the alcohols.

Write a balanced equation to show this reaction for one of the alcohols.

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

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

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

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

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

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

(4)

(Total 10 marks)
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6. Washing soda is hydrated sodium carbonate, Na2CO3.xH2O.  A student was asked to find the

mass of sodium carbonate, Na2CO3, in a sample of washing soda.  This mass was then used

to find the formula of the hydrate.

Sodium carbonate solution is strongly alkaline.

The instructions for the experiment were as follows.

Part 1: Dissolve 28.6g of the hydrated salt in water and dilute the solution with distilled

water to 1.00 dm
3
.

Part 2: Measure out 25.0 cm
3
 of this solution and titrate with the hydrochloric acid (HCl)

provided, which has a concentration of 0.25 mol dm
-3
, in the presence of methyl

orange indicator.  Methyl orange is red in acids and yellow in alkalis.  The indicator

changes colour at the end-point of the reaction shown by the equation

Na2CO3 + 2HCl 2NaCl + H2O + CO2

(a) Describe in detail how the student should carry out Part 2 of this procedure.  Include in

your answer the apparatus which is used and the colour change at the end-point.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(7)
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3
 of the hydrochloric acid was required in the titration.

Use this figure to calculate the concentration of the sodium carbonate (Na2CO3) solution

in mol dm
-3
 and hence the number of moles of sodium carbonate in 28.6g of the hydrate.

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

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

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

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

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

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

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

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

(4)

(c) Use the previous result to find the formula of the hydrated sodium carbonate.

You may use any method you wish but your working should be clear.

A suggested method is to begin by finding the mass of hydrated sodium carbonate

which would contain 1 mol of anhydrous sodium carbonate, Na2CO3.

(Relative atomic masses:   H = 1.00, C = 12.0, O = 16.0, Na = 23.0)

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

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

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

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

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

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

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

(4)

(Total 15 marks)
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éìêéçëÉX Q
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qçí~ä=T=ã~êâë

VK E~F QO=EÅã
P

FX N

EÄF ê~íÉ=çÑ=êÉ~Åíáçå=ÇÉÅêÉ~ëÉëX
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EÇF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉW

• éçïÇÉê=Äìêåë=Ñ~ëíÉê=íÜ~å=äìãéëX

• ÄÉÅ~ìëÉ=çÑ=ÖêÉ~íÉê=ëìêÑ~ÅÉ=~êÉ~X O

qçí~ä=T=ã~êâë

NMK E~F ~áêX N

EÄF å~íìê~äLkçêíÜ=pÉ~=Ö~ëX N

EÅF EáF ke
P
====H====ekl

P
============ke

Q
kl

P

iep=Ñçêãìä~ÉX
oep=Ñçêãìä~ÉX
Ä~ä~åÅÉÇX P

EááF íç=Öêçï=ÄáÖÖÉêLÄÉííÉê=ÅêçéëX N

EáááF áåÅêÉ~ëÉÇ=éä~åí=äáÑÉ=áå=êáîÉêëX
ÅÜçâÉë=êáîÉêëLÉîÉåíì~ääó=ìëÉë=ìé=çñóÖÉå=áå=êáîÉêëX O

qçí~ä=U=ã~êâë

qlq^i=j^oh=VM
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rpfkd=qeb=j^oh=p`ebjb
• 

qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìXG=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

• X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

• L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

• E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê=íç
ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

• mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

• ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

• ‘fÖåçêÉ’=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

• ‘oÉàÉÅí’=ãÉ~åë= íÜ~í= íÜÉ=~åëïÉê= áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó= ~ÇÇáíáçå~ä= ÅçêêÉÅí= êÉëéçåëÉ= Ñçê= íÜ~í
ëéÉÅáÑáÅ=ã~êâK

• lo^= Eçê= êÉîÉêëÉ= ~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ= ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç= î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ= çÑ
ã~êâëK

• ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

• vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ=íç
íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç=íÜÉ
ëìÄJíçí~äK

• qÜÉ= ëìÄJíçí~ä=ã~êâë= Ñçê=~=èìÉëíáçå= ëÜçìäÇ=ÄÉ=~ÇÇÉÇ= íçÖÉíÜÉê=~åÇ= íÜÉ= íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

• pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

• aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

• j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

• få= Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí= ÄÉ= ÖáîÉå= Ñçê= ~= Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~= åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

• `çåëÉèìÉåíá~ä=ã~êâáåÖ= ëÜçìäÇ=ÄÉ=ìëÉÇ= áå= Å~äÅìä~íáçåëK= = qÜáë= áë=ïÜÉêÉ= ~= Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí=Äìí=áë=Ä~ëÉÇ=ìéçå=~=éêÉîáçìë=ÉêêçêK==tÜÉå=ÅçåëÉèìÉåíá~ä=ã~êâë=Ü~îÉ=ÄÉÉå=~ï~êÇÉÇ=ïêáíÉ
?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

• fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

• fÑ= Å~åÇáÇ~íÉë= ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç= çÑ= ÅÜÉãáÅ~ä= å~ãÉëI= ÅêÉÇáí= Å~å= çåäó= ÄÉ= ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK E~F ÜóÇêçÖÉåX N

EÄF çñóÖÉåX N

EÅF ~ããçåá~X N

EÇF Å~êÄçå=ÇáçñáÇÉX N

EÉF ÜóÇêçÖÉå=ÅÜäçêáÇÉX N

EÑF ~êÖçå N

qçí~ä=S=ã~êâë

OK çñáÇ~íáçåX
îáåÉÖ~êX
éêÉëÉêîÉX 3

qçí~ä=P=ã~êâë

PK E~F báíÜÉê ìëÉ=ë~ÑÉíó=Öä~ëëÉëLïÉ~ê=~éêçåLíáÉ=Ä~Åâ=Ü~áêX
çê ~îçáÇ=Åçåí~Åí=ïáíÜ=äÉ~Ç=ÅçãéçìåÇëL~ÅáÇ N

EÄF EáF `LëìäÑìêáÅ=~ÅáÇX N

EááF Çá~Öê~ã=çÑ=ãÉ~ëìêáåÖ=ÅóäáåÇÉêLéáéÉííÉLÄìêÉííÉX
ä~ÄÉäX
x^ääçï=N=ã~êâ=Ñçê=ÄÉ~âÉêz

O

EÅF íçé=äÉÑíW ÑáäíÉê=é~éÉêX
íçé=êáÖÜíW äÉ~Ç=ëìäÑ~íÉLêÉëáÇìÉX
Äçííçã=äÉÑíW Ñáäíê~íÉLEåáíêáÅF=~ÅáÇX
Äçííçã=êáÖÜíW EÑáäíÉêF=ÑìååÉäX Q

qçí~ä=U=ã~êâë

QK E~F EáF ^åó=íïç=ÑêçãW

• ÅçåÇìÅíë=ÉäÉÅíêáÅáíóX
• äáÖÜíïÉáÖÜíLäçï=ÇÉåëáíóLäáÖÜíX

• ÇçÉë=åçí=ÅçêêçÇÉX O

EááF ^åó=íïç=ÑêçãW

• äáÖÜíïÉáÖÜíLäçï=ÇÉåëáíóLäáÖÜíX

• ëíêçåÖX
• ÇçÉë=åçí=ÅçêêçÇÉX
• Å~å=ÄÉ=ÅçäçìêÉÇX O
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EÄF EáF éêçíÉÅíáîÉ=ä~óÉêX
Å~å=ÄÉ=ÅçäçìêÉÇX O

EááF ~äìãáåáìã=çñáÇÉX N

EáááF ~äìãáåáìãLÖê~éÜáíÉLEå~ãÉÇF=ìåêÉ~ÅíáîÉ=ãÉí~äX N

EáîF EÇáäìíÉF=ëìäÑìêáÅ=~ÅáÇX N

qçí~ä=V=ã~êâë

RK E~F ëìäÑìêX
~áêX
ëìäÑìê=ÇáçñáÇÉX
ëìäÑìê=ÇáçñáÇÉX
ëìäÑìê=íêáçñáÇÉX R

EÄF ^åó=íïç=ÑêçãW

• ã~âáåÖ=ÑÉêíáäáëÉêëX

• ÇÉíÉêÖÉåíëX
• é~áåíëX
• éä~ëíáÅëX O

qçí~ä=T=ã~êâë

SK E~F ëçÇáìã=ÜóÇêçñáÇÉ=EëçäìíáçåFX
ÅÜäçêáÇÉX
Ä~êáìã=ÅÜäçêáÇÉLåáíê~íÉ=EëçäìíáçåFX
H=EÇáäìíÉF=ÜóÇêçÅÜäçêáÅLåáíêáÅ=~ÅáÇX
ïÜáíÉ=ééíX R

EÄF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉW

• ~ÇÇ=ëçÇáìã=ÜóÇêçñáÇÉ=EëçäìíáçåFX

• ï~êã=ãáñíìêÉX

• ~ããçåá~=Ö~ë=ÉîçäîÉÇX

• íìêåë=êÉÇ=äáíãìë=ÄäìÉL
Ñçêãë=ïÜáíÉ=ëãçâÉ=ïáíÜ=ÜóÇêçÖÉå=ÅÜäçêáÇÉL
Ü~ë=éìåÖÉåí=ëãÉääX

éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=ÉåëìêáåÖ=íÜ~í=ëéÉääáåÖI
éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ
áë=ÅäÉ~êX R

qçí~ä=NM=ã~êâë
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CH C O H

H

H H

H

CH C

O H

H

H

O

CH C

H

H

O

O C C H

H

H H

H

TK E~F EáF ÇáëëçäîÉë=ëìÄëí~åÅÉë=ïÜáÅÜ=~êÉ=áåëçäìÄäÉ=áå=ï~íÉêX N

EááF Ñä~ãã~ÄäÉX N

EáááF íç=ëíçé=éÉçéäÉ=ÇêáåâáåÖ=íÜÉãX N

EÄF ^å=çìíäáåÉ=íç=áåÅäìÇÉW

báíÜÉê • ÑÉêãÉåí~íáçåX

• ÖäìÅçëÉLëìÖ~êX
• óÉ~ëíLï~êã=íÉãéÉê~íìêÉL~ÄëÉåÅÉ=çÑ=~áêX

• Çáëíáää=ãáñíìêÉ=íç=ÅçåÅÉåíê~íÉ=ÉíÜ~åçäX

çê • ÜóÇê~íáçå=çÑ=ÉíÜÉåÉX

• ÉíÜÉåÉLëíÉ~ãX

• ÜáÖÜ=íÉãéÉê~íìêÉX

• Å~í~äóëíX
éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=éêÉëÉåíáåÖ=êÉäÉî~åí
áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉX

R

EÅF EáF ÉíÜ~åçáÅ=~ÅáÇ • •

ÉíÜ~åçä • •

ÉíÜóä=ÉíÜ~åç~íÉ • •

O

EááF ëçäîÉåíLÑä~îçìêáåÖX N

qçí~ä=NN=ã~êâë
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UK E~F áãéìêÉ=áêçå=íçç=ÄêáííäÉX
éìêÉ=áêçå=íçç=ëçÑíX O

EÄF áêçå=ëíáää=ãçäíÉåLäáèìáÇX N

EÅF EáF Å~êÄçå=ãçåçñáÇÉLÇáçñáÇÉX N

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉW

• ÉñçíÜÉêãáÅ=êÉ~ÅíáçåX

• éêçîáÇÉë=ÉåçìÖÜ=ÜÉ~í=íç=âÉÉé=áêçå=ãçäíÉåX O

qçí~ä=S=ã~êâë

qlq^i=j^oh=SM
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rpfkd=qeb=j^oh=p`ebjb
• 

qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìXG=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

• X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

• L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

• E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê=íç
ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

• mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

• ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

• ‘fÖåçêÉ’=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

• ‘oÉàÉÅí’=ãÉ~åë= íÜ~í= íÜÉ=~åëïÉê= áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó= ~ÇÇáíáçå~ä= ÅçêêÉÅí= êÉëéçåëÉ= Ñçê= íÜ~í
ëéÉÅáÑáÅ=ã~êâK

• lo^= Eçê= êÉîÉêëÉ= ~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ= ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç= î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ= çÑ
ã~êâëK

• ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

• vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ=íç
íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç=íÜÉ
ëìÄJíçí~äK

• qÜÉ= ëìÄJíçí~ä=ã~êâë= Ñçê=~=èìÉëíáçå= ëÜçìäÇ=ÄÉ=~ÇÇÉÇ= íçÖÉíÜÉê=~åÇ= íÜÉ= íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

• pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

• aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

• j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

• få= Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí= ÄÉ= ÖáîÉå= Ñçê= ~= Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~= åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

• `çåëÉèìÉåíá~ä=ã~êâáåÖ= ëÜçìäÇ=ÄÉ=ìëÉÇ= áå= Å~äÅìä~íáçåëK= = qÜáë= áë=ïÜÉêÉ= ~= Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí=Äìí=áë=Ä~ëÉÇ=ìéçå=~=éêÉîáçìë=ÉêêçêK==tÜÉå=ÅçåëÉèìÉåíá~ä=ã~êâë=Ü~îÉ=ÄÉÉå=~ï~êÇÉÇ=ïêáíÉ
?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

• fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

• fÑ= Å~åÇáÇ~íÉë= ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç= çÑ= ÅÜÉãáÅ~ä= å~ãÉëI= ÅêÉÇáí= Å~å= çåäó= ÄÉ= ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK E~F EáF m~êíáÅäÉ=^ J ÉäÉÅíêçåX
m~êíáÅäÉ=_ J åÉìíêçåX
m~êíáÅäÉ=` J éêçíçåX P

EááF TX N

EáááF çåÉ=ÉäÉÅíêçå=áå=çìíÉê=ëÜÉääX N

EÄF Ok~====H====`ä
O
==============Ok~`ä

Ñçêãìä~É=ÅçêêÉÅíX
Ä~ä~åÅÉÇX O

qçí~ä=T=ã~êâë

OK E~F ~íçãW OWUWTLÉèìáî~äÉåí=Çá~Öê~ãXX
áçåW OWUWULÉèìáî~äÉåí=Çá~Öê~ãXX
áå=É~ÅÜ=Å~ëÉ=~ääçï=N=ã~êâ=Ñçê=ÅçêêÉÅí=çìíÉê=ëÜÉääX

Q

EÄF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• ä~êÖÉ=~ãçìåí=çÑ=ÉåÉêÖó=åÉÉÇÉÇX

• íç=çîÉêÅçãÉ=ëíêçåÖ=ÑçêÅÉëLÄçåÇë=ÄÉíïÉÉå=áçåëX O

EÅF NK=äÉÑí J ÉäÉÅíêçäóíÉLëçÇáìã=ÅÜäçêáÇÉ=EëçäìíáçåFX
OK=íçé=êáÖÜí J ÅÜäçêáåÉX
PK=Äçííçã=êáÖÜí J ~åçÇÉLéçëáíáîÉ=ÉäÉÅíêçÇÉX

P

EÇF qÉëí=Ñçê=ÜóÇêçÖÉåW

• äáÖÜíÉÇ=ëéäáåíX
• ÖáîÉë=ÚéçéÛX

qÉëí=Ñçê=ÅÜäçêáåÉW

• EÇ~ãéF=äáíãìë=Eé~éÉêFX

• ÄäÉ~ÅÜÉÇX Q

EÉF ëçÇáìã=ÜóÇêçñáÇÉ=EëçäìíáçåFX N

qçí~ä=NQ=ã~êâë

PK E~F áí=áë=ê~êÉX N

EÄF ÜçãÉJã~ÇÉ=ÉèìáéãÉåíLíáåó=ÖäçÄìäÉëLã~ÇÉ=áå=~=ïççÇëÜÉÇX N

EÅF ÉåÇçíÜÉêãáÅL`X N
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EÇF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉ=íÜêÉÉ=ÑêçãW

• éêçÅÉëë=åçí=ÇáëÅçîÉêÉÇ=ìåíáä=NUUSX
• ÉäÉÅíêáÅáíó=åÉÉÇÉÇLÉäÉÅíêçäóëáë=ìëÉë=ÉäÉÅíêáÅáíóX
• ÉäÉÅíêáÅáíó=ìå~î~áä~ÄäÉ=ÄÉÑçêÉ=íÜáë=íáãÉX

• ~äìãáåáìã=ÅçãéçìåÇë=~êÉ=ëí~ÄäÉX
éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=ìëáåÖ=~=ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX Q

qçí~ä=T=ã~êâë

QK E~F QO=EÅã
P

FX N

EÄF ê~íÉ=çÑ=êÉ~Åíáçå=ÇÉÅêÉ~ëÉëX
~ë=~ÅáÇ=ÅçåÅÉåíê~íáçå=Ñ~ääëLêÉ~Åí~åíë=çê=~ÅáÇ=ìëÉÇ=ìéX
ÑÉïÉê=ÅçääáëáçåëX O

EÅF äáåÉ=ëíÉÉéÉê=íÜ~å=çêáÖáå~äX
Äìí=êÉ~ÅÜáåÖ=ë~ãÉ=ã~ñáãìã=îçäìãÉX O

EÇF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉW

• éçïÇÉê=Äìêåë=Ñ~ëíÉê=íÜ~å=äìãéëX

• ÄÉÅ~ìëÉ=çÑ=ÖêÉ~íÉê=ëìêÑ~ÅÉ=~êÉ~X O

qçí~ä=T=ã~êâë

RK E~F ~áêX N

EÄF å~íìê~äLkçêíÜ=pÉ~=Ö~ëX N

EÅF EáF ke
P
====H====ekl

P
============ke

Q
kl

P

iep=Ñçêãìä~ÉX
oep=Ñçêãìä~ÉX
Ä~ä~åÅÉÇX P

EááF íç=Öêçï=ÄáÖÖÉêLÄÉííÉê=ÅêçéëX N

EáááF áåÅêÉ~ëÉÇ=éä~åí=äáÑÉ=áå=êáîÉêëX
ÅÜçâÉë=êáîÉêëLÉîÉåíì~ääó=ìëÉë=ìé=çñóÖÉå=áå=êáîÉêëX O

qçí~ä=U=ã~êâë
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SK E~F ÖêÉ~íÉê=óáÉäÇ=çÑ=ãÉíÜ~åçäX
Ñ~ëíÉê=êÉ~ÅíáçåX O

EÄF EáF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• ÖêÉ~íÉê=óáÉäÇ=çÑ=ãÉíÜ~åçäX

• Ñçêï~êÇ=êÉ~ÅíáçåL=Ñçêã~íáçå=çÑ=ãÉíÜ~åçä=áë=ÉñçíÜÉêãáÅX

• äçïÉê=íÉãéÉê~íìêÉ=~ääçïë=ÉèìáäáÄêáìã=íç=ãçîÉ=áå
============ÉñçíÜÉêãáÅ=ÇáêÉÅíáçåX
éäìë=çåÉ=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=ÉåëìêáåÖ=íÉñí=áë=äÉÖáÄäÉ
~åÇ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI
ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~êX Q

EááF ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• ãçäÉÅìäÉë=ÅçääáÇÉ=ïáíÜ=äÉëë=ÉåÉêÖóLäÉëë=ÑêÉèìÉåíäóX

• ëäçïÉê=êÉ~ÅíáçåX O

qçí~ä=U=ã~êâë

TK E~F ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• ã~êáåÉ=çêÖ~åáëãëLÅêìëí~ÅÉ~åë=ÇáÉÇX

• ëÜÉääëLëâÉäÉíçåë=Äìáäí=ìé=áå=ä~óÉêëX
• ÅçãéêÉëëÉÇ=íç=Ñçêã=êçÅâ=çîÉê=íáãÉX

éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=éêÉëÉåíáåÖ=êÉäÉî~åí
áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉX Q

EÄF ãÉí~ãçêéÜáÅX N

EÅF NMM=Ö=`~`l
P
X

éêçÇìÅÉë=QM=Ö=çÑ=`~lX
íÜÉêÉÑçêÉ=OR=Ö=`~`l

P
=éêçÇìÅÉë=NM=Ö=`~lX P

EÇF EáF ~åó=ëçäìÄäÉ=ãÉí~ä=áçÇáÇÉLÜóÇêçÖÉå=áçÇáÇÉX N

EááF êÉÇJÄêçïå=Åçäçìê=éêçÇìÅÉÇX N

EáááF Ö~áåë=ÉäÉÅíêçåëX N

EáîF OX

OÉ−X O

qçí~ä=NP=ã~êâë
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UK E~F ^å=Éñéä~å~íáçå=íç=áåÅäìÇÉW

• íÜÉ=ãçêÉ=Å~êÄçå=~íçãëI=íÜÉ=ÜáÖÜÉê=íÜÉ=ÄçáäáåÖ=éçáåíX

• ãçêÉ=ÉåÉêÖó=åÉÉÇÉÇ=íç=ëÉé~ê~íÉ=ä~êÖÉê=ãçäÉÅìäÉëX O

EÄF EáF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉ=íïç=ÑêçãW

• ÜáÖÜ=íÉãéÉê~íìêÉX

• Å~í~äóëíX
• ~ÄëÉåÅÉ=çÑ=~áêX O

EááF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉW

• ÄêçãáåÉ=Eï~íÉêFX

• áë=ÇÉÅçäçìêáëÉÇX O

EÅF EáF

x^ääçï=çåÉ=ã~êâ=Ñçê=`Z`z O

EááF `
NM
e

OO
=============O`

P
e

S
====H====`

Q
e

NM
XX

x^ääçï=çåÉ=ã~êâ=Ñçê=`
NM
e

OO
=============`

P
e

S
====H====`

T
e

NS
z

O

EÇF EáF ÇçìÄäÉ=ÄçåÇX N

EááF

O

EáááF éçäóEéêçéÉåÉF=ëíêçåÖÉêX N

qçí~ä=NQ=ã~êâë

CH C C

H

H

H

H

H

C C

H

H H

CH
3

XX
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VK E~F NT NT NU

NT NT OM

É~ÅÜ=îÉêíáÅ~ä=é~áêX P

EÄF EáF EMKTR=×=PTF=H=EMKOR=×=PRF==Z=PRKRXX O

EááF TNX N

EÅF ÅçêêÉÅí=Çá~Öê~ãXX
x^ääçï=çåÉ=ã~êâ=Ñçê=çåÉ=ëÜ~êÉÇ=é~áê=çÑ=ÉäÉÅíêçåëz

O

EÇF
l =

NS

PVKNU
=Z=NKNQVX

`ä
RKPR

SNKUN
=Z=OKOVVX

ê~íáç=lW`ä===NWOX
ÉãéáêáÅ~ä=Ñçêãìä~W==l`ä

O
L`ä

O
lX Q

qçí~ä=NO=ã~êâë

qlq^i=j^oh=VM
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rpfkd=qeb=j^oh=p`ebjb
• 

qÜáë=ã~êâ=ëÅÜÉãÉ=ÖáîÉë=óçìXG=~å=áÇÉ~=çÑ=íÜÉ=íóéÉ=çÑ=êÉëéçåëÉ=ÉñéÉÅíÉÇ
G=Üçï=áåÇáîáÇì~ä=ã~êâë=~êÉ=íç=ÄÉ=~ï~êÇÉÇ
G=íÜÉ=íçí~ä=ã~êâ=Ñçê=É~ÅÜ=èìÉëíáçå
G=Éñ~ãéäÉë=çÑ=êÉëéçåëÉë=íÜ~í=ëÜçìäÇ=åçí=êÉÅÉáîÉ=ÅêÉÇáíK

• X=ëÉé~ê~íÉë=éçáåíë=Ñçê=íÜÉ=~ï~êÇ=çÑ=É~ÅÜ=ã~êâK

• L=ãÉ~åë=íÜ~í=íÜÉ=êÉëéçåëÉë=~êÉ=~äíÉêå~íáîÉë=~åÇ=ÉáíÜÉê=~åëïÉê=ëÜçìäÇ=êÉÅÉáîÉ=Ñìää=ÅêÉÇáíK

• E=F=ãÉ~åë=íÜ~í=~=éÜê~ëÉLïçêÇ=áë=åçí=ÉëëÉåíá~ä=Ñçê=íÜÉ=~ï~êÇ=çÑ=íÜÉ=ã~êâ=Äìí=ÜÉäéë=íÜÉ=Éñ~ãáåÉê=íç
ÖÉí=íÜÉ=ëÉåëÉ=çÑ=íÜÉ=ÉñéÉÅíÉÇ=~åëïÉêK

• mÜê~ëÉëLïçêÇë=áå=ÄçäÇ=áåÇáÅ~íÉ=íÜ~í=íÜÉ=ãÉ~åáåÖ=çÑ=íÜÉ=éÜê~ëÉLïçêÇ=áë=ÉëëÉåíá~ä=íç=íÜÉ=~åëïÉêK

• ltqqb= Eçê= ïçêÇë= íç= íÜ~í= ÉÑÑÉÅíF= ~åÇ= Éè= EÉèìáî~äÉåíF= áåÇáÅ~íÉ= íÜ~í= î~äáÇ= ~äíÉêå~íáîÉ= ~åëïÉêë
EïÜáÅÜ=Ü~îÉ=åçí=ÄÉÉå=ëéÉÅáÑáÉÇF=~êÉ=~ÅÅÉéí~ÄäÉK

• ‘fÖåçêÉ’=ãÉ~åë=íÜ~í=íÜáë=~åëïÉê=áë=åçí=ïçêíÜ=~=ã~êâ=Äìí=ÇçÉë=åçí=åÉÖ~íÉ=~å=~ÇÇáíáçå~ä=ÅçêêÉÅí
êÉëéçåëÉK

• ‘oÉàÉÅí’=ãÉ~åë= íÜ~í= íÜÉ=~åëïÉê= áë=ïêçåÖ=~åÇ=åÉÖ~íÉë=~åó= ~ÇÇáíáçå~ä= ÅçêêÉÅí= êÉëéçåëÉ= Ñçê= íÜ~í
ëéÉÅáÑáÅ=ã~êâK

• lo^= Eçê= êÉîÉêëÉ= ~êÖìãÉåíF= áåÇáÅ~íÉë= íÜ~í= íÜÉ= ÅçãéäÉíÉ= êÉîÉêëÉ= áë= ~äëç= î~äáÇ= Ñçê= íÜÉ= ~ï~êÇ= çÑ
ã~êâëK

• ÉÅÑ=EÉêêçê=Å~êêáÉÇ=Ñçêï~êÇF=ãÉ~åë=íÜ~í=~=ïêçåÖ=~åëïÉê=ÖáîÉå=áå=~å=É~êäáÉê=é~êí=çÑ=~=èìÉëíáçå=áë
ìëÉÇ=ÅçêêÉÅíäó=áå=~åëïÉê=íç=~=ä~íÉê=é~êí=çÑ=íÜÉ=ë~ãÉ=èìÉëíáçåK

j^ohfkd

• vçì=ãìëí=ÖáîÉ=~=íáÅâ=Eáå=êÉÇF=Ñçê=ÉîÉêó=ã~êâ=~ï~êÇÉÇK==qÜÉ=íáÅâ=ãìëí=ÄÉ=éä~ÅÉÇ=çå=íÜÉ=ëÅêáéí=ÅäçëÉ=íç
íÜÉ=~åëïÉêK==qÜÉ=ã~êâ=~ï~êÇÉÇ=Ñçê=é~êí=çÑ=~=èìÉëíáçå=ëÜçìäÇ=ÄÉ=ïêáííÉå=áå=íÜÉ=ã~êÖáå=ÅäçëÉ=íç=íÜÉ
ëìÄJíçí~äK

• qÜÉ= ëìÄJíçí~ä=ã~êâë= Ñçê=~=èìÉëíáçå= ëÜçìäÇ=ÄÉ=~ÇÇÉÇ= íçÖÉíÜÉê=~åÇ= íÜÉ= íçí~ä=ã~êâ=ïêáííÉå=~åÇ
êáåÖÉÇ=~í=íÜÉ=ÉåÇ=çÑ=íÜÉ=èìÉëíáçå=íÜÉå=íê~åëÑÉêêÉÇ=íç=íÜÉ=Ñêçåí=çÑ=íÜÉ=ëÅêáéíK

• pìÖÖÉëíáçåLÉñéä~å~íáçå= èìÉëíáçåë= ëÜçìäÇ= ÄÉ= ã~êâÉÇ= ÅçêêÉÅí= ÉîÉå= ïÜÉå= íÜÉ= ëìÖÖÉëíáçå= áë
Åçåí~áåÉÇ=ïáíÜáå=íÜÉ=Éñéä~å~íáçåK

• aç=åçí=~ï~êÇ=ã~êâë=Ñçê=êÉéÉíáíáçå=çÑ=íÜÉ=ëíÉã=çÑ=íÜÉ=èìÉëíáçåK

• j~âÉ=ëìêÉ=íÜ~í=íÜÉ=~åëïÉê=ã~âÉë=ëÉåëÉK==aç=åçí=ÖáîÉ=ÅêÉÇáí=Ñçê=ÅçêêÉÅí=ïçêÇëLéÜê~ëÉë=ïÜáÅÜ=~êÉ
éìí=íçÖÉíÜÉê=áå=~=ãÉ~åáåÖäÉëë=ã~ååÉêK==^åëïÉêë=ãìëí=ÄÉ=áå=íÜÉ=ÅçêêÉÅí=ëÅáÉåíáÑáÅ=ÅçåíÉñíK

^jmifcf`^qflk

• få= Å~äÅìä~íáçåëI= Ñìää= ÅêÉÇáí=ãìëí= ÄÉ= ÖáîÉå= Ñçê= ~= Ä~äÇI= ÅçêêÉÅí= ~åëïÉêK= = fÑ= ~= åìãÉêáÅ~ä= ~åëïÉê= áë
áåÅçêêÉÅíI=äççâ=~í=íÜÉ=ïçêâáåÖ=~åÇ=~ï~êÇ=ã~êâë=~ÅÅçêÇáåÖ=íç=íÜÉ=ã~êâ=ëÅÜÉãÉK

• `çåëÉèìÉåíá~ä=ã~êâáåÖ= ëÜçìäÇ=ÄÉ=ìëÉÇ= áå= Å~äÅìä~íáçåëK= = qÜáë= áë=ïÜÉêÉ= ~= Å~åÇáÇ~íÉDë=ïçêâáåÖ= áë
ÅçêêÉÅí=Äìí=áë=Ä~ëÉÇ=ìéçå=~=éêÉîáçìë=ÉêêçêK==tÜÉå=ÅçåëÉèìÉåíá~ä=ã~êâë=Ü~îÉ=ÄÉÉå=~ï~êÇÉÇ=ïêáíÉ
?ÉÅÑ?=åÉñí=íç=íÜÉ=íáÅâëK

• fÑ=Å~åÇáÇ~íÉë=ìëÉ=íÜÉ=ãçäÉ=áå=Å~äÅìä~íáçåë=íÜÉó=ãìëí=ÄÉ=~ï~êÇÉÇ=Ñìää=ã~êâë=Ñçê=~=ÅçêêÉÅí=~åëïÉê
ÉîÉå=íÜçìÖÜ=íÜÉ=íÉêã=ã~ó=åçí=ÄÉ=çå=íÜÉ=ëóää~Äìë=~í=íÜÉáê=äÉîÉäK

• fÑ= Å~åÇáÇ~íÉë= ìëÉ= ÅÜÉãáÅ~ä= Ñçêãìä~É= áåëíÉ~Ç= çÑ= ÅÜÉãáÅ~ä= å~ãÉëI= ÅêÉÇáí= Å~å= çåäó= ÄÉ= ÖáîÉå= áÑ= íÜÉ
Ñçêãìä~É=~êÉ=ÅçêêÉÅíK

nr^ifqv=lc=tofqqbk=`ljjrkf`^qflk

qÜáë=äçÖç=áåÇáÅ~íÉë=ïÜÉêÉ=ëíìÇÉåíë=ïáää=ÄÉ=~ëëÉëëÉÇ=çå=íÜÉáê=~Äáäáíó=íçW

• éêÉëÉåí=êÉäÉî~åí=áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉ

• ÉåëìêÉ=íÜ~í=ëéÉääáåÖI=éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ=ãÉ~åáåÖ=áë=ÅäÉ~ê

• ìëÉ=~=ëìáí~ÄäÉ=ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖK
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NK E~F ëçÇáìã=ÜóÇêçñáÇÉ=EëçäìíáçåFX
ÅÜäçêáÇÉX
Ä~êáìã=ÅÜäçêáÇÉLåáíê~íÉ=EëçäìíáçåFX
H=EÇáäìíÉF=ÜóÇêçÅÜäçêáÅLåáíêáÅ=~ÅáÇX
ïÜáíÉ=ééíX R

EÄF ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉW

• ~ÇÇ=ëçÇáìã=ÜóÇêçñáÇÉ=EëçäìíáçåFX

• ï~êã=ãáñíìêÉX

• ~ããçåá~=Ö~ë=ÉîçäîÉÇX

• íìêåë=êÉÇ=äáíãìë=ÄäìÉL
Ñçêãë=ïÜáíÉ=ëãçâÉ=ïáíÜ=ÜóÇêçÖÉå=ÅÜäçêáÇÉL
Ü~ë=éìåÖÉåí=ëãÉääX

éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=ÉåëìêáåÖ=íÜ~í=ëéÉääáåÖI
éìåÅíì~íáçå=~åÇ=Öê~ãã~ê=~êÉ=~ÅÅìê~íÉI=ëç=íÜ~í=íÜÉ
ãÉ~åáåÖ=áë=ÅäÉ~êX R

qçí~ä=NM=ã~êâë

OK E~F EáF ÇáëëçäîÉë=ëìÄëí~åÅÉë=ïÜáÅÜ=~êÉ=áåëçäìÄäÉ=áå=ï~íÉêX N

EááF Ñä~ãã~ÄäÉX N

EáááF íç=ëíçé=éÉçéäÉ=ÇêáåâáåÖ=íÜÉãX N

EÄF ^å=çìíäáåÉ=íç=áåÅäìÇÉW

báíÜÉê • ÑÉêãÉåí~íáçåX

• ÖäìÅçëÉLëìÖ~êX
• óÉ~ëíLï~êã=íÉãéÉê~íìêÉL~ÄëÉåÅÉ=çÑ=~áêX

• Çáëíáää=ãáñíìêÉ=íç=ÅçåÅÉåíê~íÉ=ÉíÜ~åçäX

çê • ÜóÇê~íáçå=çÑ=ÉíÜÉåÉX

• ÉíÜÉåÉLëíÉ~ãX

• ÜáÖÜ=íÉãéÉê~íìêÉX

• Å~í~äóëíX
éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=éêÉëÉåíáåÖ=
áåÑçêã~íáçå=áå=~=Ñçêã=íÜ~í=ëìáíë=áíë=éìêéçëÉX

R
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ÉíÜ~åçä • •
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EááF ëçäîÉåíLÑä~îçìêáåÖX N

qçí~ä=NN=ã~êâë

PK E~F áãéìêÉ=áêçå=íçç=ÄêáííäÉX
éìêÉ=áêçå=íçç=ëçÑíX O

EÄF áêçå=ëíáää=ãçäíÉåLäáèìáÇX N

EÅF EáF Å~êÄçå=ãçåçñáÇÉLÇáçñáÇÉX N

EááF ^=ëìÖÖÉëíáçå=íç=áåÅäìÇÉW

• ÉñçíÜÉêãáÅ=êÉ~ÅíáçåX

• éêçîáÇÉë=ÉåçìÖÜ=ÜÉ~í=íç=âÉÉé=áêçå=ãçäíÉåX O

qçí~ä=S=ã~êâë

QK E~F f=ãçä=wåp==============N=ãçä=pl
O
X

wåp=Z=VTX

jçä=wåp=Z=
VT

NMRQU
P×.

=Z=RMMX

sçä=çÑ=pl
O
= RMM=×=OQ=Z=NOMMM=ÇãP

X Q

EÄF EáF NMMM=EÇã
P

FLë~ãÉ=îçäìãÉX N

EááF RMM=EÇã
P

FLÜ~äÑ=îçäìãÉX N

EáááF eáÖÜÉê=mêÉëëìêÉë J ÉñéÉåëáîÉ=íç=ã~áåí~áåLë~ÑÉíó=êáëâëX
içïÉê=íÉãéÉê~íìêÉë J ëäçïX O

qçí~ä=U=ã~êâë
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P
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EáááF ÉÖ=ÄçáäáåÖ=éçáåí=áåÅêÉ~ëÉë=~ë=åìãÄÉê=çÑ=Å~êÄçå
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O
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ÉëíÉêëX
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R
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`lle==========`e
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`lKl`
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R
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O
lXX ã~ñ=Q

qçí~ä=NM=ã~êâë

SK E~F ^=ÇÉëÅêáéíáçå=íç=áåÅäìÇÉW

• ë~äí=ëçäìíáçå=ãÉ~ëìêÉÇ=áå=éáéÉííÉX

• ~ÇÇ=~=ÑÉï=Çêçéë=çÑ=áåÇáÅ~íçêX

• ~ÇÇ=~ÅáÇ=Ñêçã=ÄìêÉííÉX

• ëäçïäóLïáíÜ=ëïáêäáåÖX

• ÇêçéïáëÉ=~í=ÉåÇéçáåíX

• Åçäçìê=ÅÜ~åÖÉ=óÉääçïX
éäìë=N=ÅçããìåáÅ~íáçå=ã~êâ=Ñçê=ìëáåÖ=~=ëìáí~ÄäÉ
ëíêìÅíìêÉ=~åÇ=ëíóäÉ=çÑ=ïêáíáåÖX T
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O
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X
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EÅF ÉÅÑ=Ñêçã=é~êí=EÄF
N=ãçä=áå=OUSÖX
N=ãçä=E~åÜóÇêçìëF=Z=NMSX
ã~ëë=çÑ=ï~íÉê=éêÉëÉåí=Z=OUS=Ó=NMS=Z=NUM=Ö

ãçäÉë=çÑ=ï~íÉê=Z=
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=Z=NM=ãçäX
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oÉÅ~ää líÜÉê ^ééäáÅå fåîKpÅK
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j~êâ

dJb aJ`

pçÅbbq

~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK

bèìå

C

`~äÅåK

Z=O [=O `çããK

n péÉÅKoÉÑK

NTJON PQJQN OUJPV MJR VM QRJRQ PSJQR ✔✔✔✔ ≤≤≤≤SM ëÉÉ`n` úNU úR úP

NE~F NKMPLOKMOLPKMO S S S

EÄF PKMN O U O O

OE~F OKMO O N P P

EÄF SKMULMVLNM O O Q Q

EÅF QKNS O O O

EÇF SKNP O NN O O

PE~F PKNN N O N Q P N

EÄF PKNN N N N

EÅF PKNO N N N

EÇF RKNM N T N N

QE~F PKOO O N P ✔✔✔✔ O N

EÄF OKMNLMOLMRL

QKMN
N P T Q Q

RE~F QKNNLNPLOO O O Q Q

EÄF QKNP P N P N Q

EÅF QKNOLNQ Q Q ✔✔✔✔ Q

EÇF QKNR O NQ O O

SE~F NKMNLMPLPKMR N Q R R

EÄF OKMQ O T O O

TE~F NKMQLMV Q Q Q

EÄF NKNM N N O O

EÅF PKNP P P P

EÇF PKNP Q Q ✔✔✔✔ Q

EÉF PKNP N NQ N N
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dJb aJ`

pçÅbbq

~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK

bèìå

C

`~äÅåK

Z=O [=O `çããK

n péÉÅKoÉÑK

NTJON PQJQN OUJPV MJR VM QRJRQ PSJQR ✔✔✔✔ ≤≤≤≤SM ëÉÉ`n` úNU úR úP

UE~F QKMP N N ✔✔✔✔ N

EÄF QKMS N N ✔✔✔✔ N

EÅF RKNN N N ✔✔✔✔ N

EÇF QKMQLMR Q T Q ✔ P N

VE~F RKMP N N N

EÄF RKMPLMQ O O O

EÅF RKMQ O O O

EÇF RKMQLMR O T O ✔✔✔✔ O

NME~F SKMN N N N

EÄF QKON N N N S

EÅF SKMQLMRLMS P P U S ✔✔✔✔ P P

qçí~ä OM PV PN VM QS QQ RU NM NQ S O
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qçí~ä

j~êâ
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~ëéÉÅíë

pÜçêí

~åëKL

lÄàÉÅíK
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C

`~äÅåK

Z=O [=O `çããK
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N TKMU S S S S

O UKNVLON P P P P

PE~F TKMP N N N

EÄF TKMQLMS N O P P

EÅF TKMQ Q U Q Q

QE~F UKMP Q Q Q

EÄF UKMN R V R R

RE~F UKMV R R ✔✔✔✔ R

EÄF UKNN O T O O

SE~F TKNN R R R

EÄF TKNN O P NM R Q N

TE~F UKNULNS P P ✔✔✔✔ P

EÄF UKNO O O N R ✔✔✔✔ Q N

EÅF OKMOLUKOOLOP N O NN P ✔✔✔✔ P

UE~F UKMR O O ✔✔✔✔ O

EÄF UKMS N N ✔✔✔✔ N

EÅF UKMS N O S P ✔✔✔✔ N O

qçí~ä NO OU NV N SM PP OT QS Q U O
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NE~F NKMNLMPLPKMR N Q R R

EÄF OKMQ O T O O

OE~F NKMQLMV Q Q Q

EÄF NKNM N N O O

EÅF PKNP P P P

EÇF PKNP Q Q ✔✔✔✔ Q

EÉF PKNP N NQ N N

PE~F QKMP N N ✔✔✔✔ N

EÄF QKMS N N ✔✔✔✔ N

EÅF RKNN N N N

EÇF QKMQLMR Q T Q P N

QE~F RKMP N N N

EÄF RKMPLMQ O O O

EÅF RKMQ O O O

EÇF RKMQLMR O T O ✔✔✔✔ O

RE~F SKMN N N N

EÄF QKON N N N

EÅF SKMQLMRLMS P P U S ✔✔✔✔ P P

SE~F SKMOLMP O O ✔✔✔✔ O

EÄF SKMOLMP O N P U S ✔✔✔✔ O P N

TE~F SKNS P N Q P N

EÄF SKNU N N N

EÅF OKMU P P P

EÇF OKMSLPKNULQKMO N O O NP R P O
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NTJON PQJQN OUJPV MJR VM PSJQR QRJRQ ✔✔✔✔ ≤≤≤≤=SM ëÉÉ`n` úNQ úV úP

UE~F QKNP N N O O

EÄF QKNULOQ Q Q ✔✔✔✔ Q

EÅF QKNTLOP N P Q O O

EÇF QKOSLOT P N NQ Q Q

VE~F NKMNLMP O N P P

EÄF NKMPLMSLOKMP O N P P

EÅF NKNO O O O

EÇF OKMT O O NO Q Q

qçí~ä NU PQ PU VM QQ QS PU OO NU V P
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NE~F TKNN R R R

EÄF TKNN O P NM R Q N

OE~F UKNULNS P P ✔✔✔✔ P

EÄF UKNO O O N R ✔✔✔✔ Q N

EÅF OKMOLUKOOLOP N O NN P ✔✔✔✔ P

PE~F UKMR O O ✔✔✔✔ O

EÄF UKMS N N ✔✔✔✔ N

EÅF UKMS N O S P ✔✔✔✔ N O

QE~F TKOOLOP N P Q ✔✔✔✔ Q

EÄF TKNPLUKNM O O U Q O O

RE~F UKOQLORLOU O Q S Q O

EÄF UKOV N O N NM Q N P

S TKMRLMSLOR T U NR NR U S N

qçí~ä NO OO OR N SM OT PP OM NQ S NT P
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