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2

Which substance would diffuse most quickly?

A carbon dioxide at 0 °C
B  carbon dioxide at 25 °C
C neonat0°C

D neonat25°C

A student tested a solution by adding aqueous sodium hydroxide. A precipitate was not seen
because the reagent was added too quickly.

What could not have been present in the solution?

A AP B Ca” C NHs D ZIn*

Four gas jars each contains one of the gases, ammonia, chiorine and oxygen. A strip of damp
blue litmus paper and a strip of damp red litmus paper are placed in each jar.

In which gas jar will both the damp biue litmus paper and the damp red litmus paper change
colour?

_l-ammonia _}—chiorine

il AL

rexd —2 i blue red —2 T~ blue
litmus litmus litmus litmus
c D
_{—-hydrogen __L-oxygen
chioride
red —2 EI-‘L‘*~bit.1e red —’iﬂu'\-blue
litmus litmus litrus fitmus
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4  The diagram shows the chromatogram obtained by analysis of a single dye.

Three measurements are shown.

_______ . final pasition of
I solvent front
X

"""""""""""" ) final position of dye

¥
| . original spot of dye
zy / e ofiginal leve!
: of solvent
How is the R; value of the dye calculated?
X X
A — B c p
xty X+y X+y+z Xty+z

§  The apparatus shown in Fig. 5.1 can be used to separate pure water from seawater.

Fig. 5.1

Two samples are taken, one at point X and another at point Y.
Which of the following statements about X and Y is incorrect?

A XandY can be separated into their components by physical methods.
B  When heated to dryness, X leaves a residue while Y does not.

C X boils over a range of temperatures, while Y boils at 100 °C.

D Xis a mixture while Y is a compound.
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4
6 The following statement describes substance X,
A chemical reaction takes place and heat is liberated when this white solid, X is formed.

Which of the following correctly classifies X and explains why X is classified as such?

classification explanation
A element When decomposition takes place, an element, X, is produced.
B compound Bond forming takes place to produce X.
c mixture The reactants and the product X, form a mixture.
D either an element A chemical reaction can produce either an element or a
or a compound compound.

7 The atoms g‘; Cu and gg Zn have the same

A nucleon number.

B number of electrons.
Cc number of neutrons.
D

proton number.

8 Which of the following correctly describes what happens when calcium atoms form calcium ions?

. ionic equation for the
calcium atoms formation
A gain electrons Ca + 2e" > Ca®
B gain electrons Ca > Ca” + 2e
c lose electrons Ca+ 2e > Ca®
D lose electrons Ca > Ca”* + 2e”
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5

Element X has a lattice of positive ions and a ‘sea of electrons’.

OF Op O o@D e
TReD D@ ®
P @D Do @

Which property will X have?

A

B
c
D

It conducts electricity by the movement of ions and electrons.
It has a high melting point.

It is decomposed by an elecfric current.

It is not malieable.

When a covalent substance in liquid state boils, its molecules become more widely spaced.

Which property of the molecules has the most influence on the amount of energy required to boil
a covalent substance?

A

B
c
D

the forces of attraction between the molecules

the reactivity of the molecules

the shape of the molecules

the strength of the covalent bonds in the molecules

The diagrams show the structures of two forms of carbon.

Which set of data is correct for these two structures?

conducts electricity | very hard material | can be used as lubricant
A T T S
B S T S
C S S T
D T S T
6092/4E/Prelim/2020 [Turn over
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6

Which statement about ionic compounds is correct?

A lonic compounds conduct electricity when solid because they contain charged particles that
can move.

B fonic compounds consist of a lattice of positive ions and negative ions.

C  Most ionic compounds are solids at room temperature because of the strong attraction
between electrons and positive ions.

D When molten or in aqueous solution, ionic compounds conduct electricity because they
contain electrons that can move.

Sulfur and selenium (Se) are in the same group of the Periodic Table.

From this, we would expect selenium to form compounds having the formulae

A Se0, Na;Se and NaSeO.,.
B  SeQ, Na;Se and NaSeO..
C  Se0;, Na:Se and Na:SeOQ..
D  Se0; NaSe and NaSeQ,.

Students give their own special symbols to five non-metallic elements. All five non-metals are in
the same group of the Periodic Table. These non-metals exist as coloured elements.

The special symbols are shown in Fig. 14.1. The order of chemical reactivity of these non-meals
is also shown.

decreasing order of chemical reactivity

—
-~

special symbols given by students Aa Bb Cc Dd Ee
Fig. 14.1
A solution containing Cc ions can be displaced by two of the elements in the Group.
Which of the following correctly shows the ionic equation for one such reaction?

A Aa(ag) + Cc(aq) > Aa(aq) + Cc{aq)
B  Bbx(aq) + 2Cc(aq) > 2Bb(aq) + Ccz(aq)
C Dd(aq) + Cc{aq) = Dd(aq) +Cc(aq)
D Ee:xaq)+ 2Cc(aq) = 2Ee(aq) + Cczaq)
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15 The table shows some of the properties of four elements.

7

Which element is most likely to be a transition metal?

melting point / density / electrical
°C glcm? conductivity
A 3550 3.5 poor
B 1860 7.2 good
Cc 660 2.7 good
D 232 7.3 good

16  The relative formula masses of four compounds are given.

A student has a 1.0 g sample of each compound.

Which sample contains the highest number of moles of oxygen atoms?

compound relatl\:neaf:srmula
A ALO; 102
B CuO 80
C H.S0, 98
D HNO3 63

17  What is the concentration of iodine, Iz, molecules in a solution containing 2.54 g of iodine in 250

cm? of solution?

A 00imol/dm* B 00Zmoldm® € 0.04molldm® D (.08 mol/dm?®
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8
18 A solution of hydrochloric acid has a concentration of 2 mol/dm?.
Different volumes of the acid are added to different volumes of aqueous sodium hydroxide.
NaOH + HC! = NaC/ + H20
The maximum temperature of each mixture is measured. The graph shows the results.

&

temperature [°C

0 10 20 30 40 50 HCi/em®
50 40 30 20 10 0  NaOH/cm®

What is the concentration of the aqueous sodium hydroxide?

A 0.67 molidm3
1.3 mol/dm?
1.5 mol/dm?
3.0 mol/dm?

= B
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19 The diagram shows apparatus for measuring the volume of hydrogen given off when an excess
of dilute hydrochloric acid is added to powdered metal. The volume of gas is measured at room
temperature and pressure.

dilute
— hydrochioric
acid

tap
)
J - graduated
{ tube
©-]
-5 water
metallic | A S
powder Ly plalintiatiel

The experiment is carried out three times, using the same mass of powder each time but with
different powders:

s pure magnesium
s pure zinc
* a mixture of magnesium and zinc

Which powder gives the greatest volume of hydrogen and which the least volume?

greatest volume of Hz

feast volume of H»

o0 m >

magnesium
magnesium
zing

zinc

zine
the mixture
magnesium
the mixture

20 The following statements about dilute sulfuric acid are all correct.

Which two statements confirm the acidic nature of the solution?

A

W N -

1and 2 B

1and 3

C 2and4
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A white precipitate is formed when aqueous barium chloride is added.

The solution reacts with copper{Il} oxide, forming a blue solution.

When electrolysed, hydrogen and oxygen gases are produced.

D 3and 4
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23

10

A solution of W has the following properties.

« When added in excess to solid ammonium chioride, a gas is given off that

turns damp red litmus paper blue.

+ When added in excess to a solution of pH 3, the resulting solution has a pH

of 13.
What is W?
A astrong acid
B  astrong base
C a weak acid
D a weak base

Which equation describes the most suitable reaction for making lead(II) suifate?

A

B
c
D

Excess marble chips were reacted with dilute hydrochloric acid in an experiment. The volume of

Pb + H:80: >
PbCOs + H:804 =
Pb(NQOz), + H:SO4 >
Pb(CH), + H.S0s =>

PbSO,
PbSOs
PbSO4
PbSO,

+ o+ o+ o+

H:

CO: + HO
2HNOs
2H.,0

gas produced was measured at regular time intervals.

The results obtained are plotted in the graph as follows.

volume of §

gas / cm?®

0

0

time / min

The speed of reaction decreases throughout the reaction until it comes to a stop.

Which of the following explains why the speed of reaction decreases?

A

B
c
D

Marble chips were completely used up.

Hydrochloric acid was completely used up.

The mass of marble chips decreased.

The concentration of hydrochloric acid decreased.
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11
The following statements describe how the speed of reactions can be increased.

1 increase the amount of kinetic energy reactant particles can possess
2 increase the frequency of effective collisions
3 lower the activation energy of the reaction

Which statements describe the effect when temperature is increased?

A tand 2 B 1and 3 Cc 2and 3 D 1,2and 3

In experiment 1, an excess of finely powdered marble is added to 20 cm? of dilute hydrochloric
acid.

In experiment 2, carried out under the same conditions of temperature and pressure, an excess
of marble chips is added to 20 cm? of dilute hydrochloric acid of the same concentration.

The total volumes of carbon dioxide given off are determined at intervals and plotted against time.

fotal Z
volume
of CO,

0 time

Which pair of curves is obtained in the two experiments?

experiment 1 experiment 2
A X z
B X Y
C Y z
D Y X
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26 The diagram shows apparatus used to investigate the conductivity of different solutions.

27

lamp

solution

Which substance, in aqueous solution of concentration 1 mol/dm?®, would cause the lamp to give
the brightest light?

A

B
c
D

ammonia

ethanoic acid

dilute sodium chloride solution
sulfuric acid

The heat-reflecting shields of some space rockets are gold-plated, using electrolysis.

Which electrodes and electrolyte would be used to gold-plate the heat shield?

negative electrode positive electrode electrolyte
A carbon heat shield gold compound
B goid heat shield copper compound
c heat shield carbon copper compound
D heat shield gold gold compound
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28 The following set-up shows how a block of impure copper can be purified.

block of impure — _
copper (anode) '

pure copper rod

copper(Il) sulfate
solution

The loss in mass of the anode is 50 g and the gain in mass of the cathode is 45 g.
What is the percentage purity of this sample of copper?
A 100% B 11.1% C 90.0% D 95.0%

29  Two cells were set up as shown in the diagram. The arrow shows the direction of electron flow in
the external circuit.

— - — -

metal X metal ¥ metal ¥ metal Z
dilute

sulphuric
acid

Which set of metals would give the electron flows in the direction shown?

metal X metal Y metal Z
A Ag Cu Zn
B Ag Zn Cu
Cc Cu Zn Ag
D Zn Cu Ag
6092/4E/Prelim/2020 [Turn over
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30 The energy diagram for the reaction between sodium hydroxide and hydrochloric acid is shown.

I }

H*(aq) + OH{aq)

energy AH = ~54 kJ/mol
H,0()

Y

Which quantity of heat is liberated when 100 cm? of 1 mol/dm® hydrochioric acid reacts with
100 ¢m? of 1 mol/dm?® sodium hydroxide?

A 054kJ B 270kJ C 540kJ P 108kJ

31 The diagram shows the energy profile for a reaction.

&

energy

progress of reaction

Which statements about this reaction are correct?

1 More energy is absorbed to break the bonds than is released when new bonds are
formed.

Route 1 and route 2 give the same overall equation for the reaction.
Route 2 involves the use of a catalyst.

The reaction is exothermic.

A 1,2and3 B 1and2only C 2 3and4 D 3and4onily
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15
32 The equation shows a reversible reaction.
NZO«(g) == 2NO:Ag)
The forward reaction is endothermic.

Which of these changes will increase the yield of NO2?

pressure temperature
A decreased decreased
B decreased increased
C increased decreased
D increased increased

33  Which of the following is not an example of oxidation?

A converting iron{IH) salts to iron(II) salts

B  converting magnesium atoms into magnesium ions
C  dissolving a copper anode during electrolysis

D  liberating chiorine from a chloride solution

34  Sulfur dioxide reacts with aqueous bromine according to the following equation.
S02(g) + Br2(aq) + 2H:0(1} > H.S04{aq) + 2HBr{ag)
Which element has been oxidised?

A bromine

B  hydrogen
C oxygen
D

suifur
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35 Some metals and the compounds in their ores are shown.

metal Al Ca Pb Na Fe Mg
compound in
thgir ore AlO3 CaCOs PbS NaC! FezOs MgCOs

Which type of reaction occurs in the extraction of all of these metals from their respective ores?

A decomposition by heat
B electrolysis

C  precipitation

D reduction

36 The diagram shows the apparatus in an experiment to reduce substance Q with the gas generated

( j
3 Z

What are substances P and Q7

P Q
A copper copper(ll) oxide
B tead lead(II) oxide
c magnesium zinc oxide
D zinc copper(Il) oxide
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Brass is an alloy.

Which statement about brass is correct?

A

B
c
D

it contains a sea of electrons.

it contains positive and negative ions which are free to move.
It is a compound of a metal and a non-metal.

It is a compound of two or more metals.

iron is extracted from its ore haematite, Fe:Os, by a reduction process in the blast furnace.

Which equation for reactions in the blast fumace shows the formation of the reducing agent?

A

B
c
D

CaCO; > Ca0 + CO;
CaO + Si02 2 CaSiO;
CO:+C > 2C0O
C+0:>C0;

Cars have catalytic converters fitted to reduce problems caused by some of the exhaust gases.
However, cars fitted with catalytic converters still give out environmentally harmful gases.

Which of the following correctly states the harmful gas and the problem the gas causes?

harmful gas problem
A nitrogen dioxide dissolves in rain to corrode marble buildings
B nitrogen dioxide causes breathing problems when inhaled.
C carbon dioxide binds with haemoglobin in blood causing respiratory problems
D carbon dioxide causes the greenhouse effect leading to global warming
6092/4E/Prelim/2020 [Turn over
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18

Nitrogen monoxide, NO, damages the ozone layer by reacting with ozone in a two-step reaction.

NO + O3 > NOz + 02 step 1
NOz + O3 2 NO + 20: step 2

One nitrogen monoxide molecule can destroy thousands of ozone molecules.

Which statement correctly explains why?

A

B
Cc
D

Nitrogen monoxide in step 1 is easily generated through thunderstorms.
Nitrogen monoxide, while is used up in step 1, is regenerated in step 2.
Nitrogen dioxide produced can dissolve in rain to react with thousands of ozone molecules.

Nitrogen monoxide can react continuously with ozone since the ozone layer consists of
thousands of ozone molecules.

End of Paper
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Section A

Answer all questions in this section in the spaces provided. The tota! mark for this section is 50.

A1

Use the list of substances to answer the questions.

ammonia iodine copper
hydrochloric acid calcium chloride nitrogen
argon sulfur dioxide magnesium
Which substance
{a) reacts with gaseous hydrogen chloride to give a white solid?
.......................................................................................................... [1]
(b) changes directly into a gas when gently heated?
.......................................................................................................... [1]
(c) displaces iron from its salt solution?
.......................................................................................................... []
(d) exists as a monatomic gas?
.......................................................................................................... 1
(e) is a colourless solution which can be used to distinguish between aqueous silver

nitrate and aqueous zinc nitrate?
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A sample of black ink contains a mixture of red, blue and yellow dyes. Usually, the
solvent used to separate the dyes in black ink is a mixture of ethanol and water. The
coloured dyes have different Ry values in solvents with different proportions of ethanol in
the mixture as shown in the graph.

1.0
0.
—  blue
- - --  red
06 — A ~
- 5 e yeHOW
R; value 1 i 3
- o
0. 2t e
n" A
A
0_ LY
A
0 20 40 60 a0 100

Percentage of ethanol in solvent

(a) Deduce the R; value of the blue dye on the chromatogram when the solvent is a
mixture of 32 cm? of ethanol and 168 cm? of water.

Reivalue ..o 1]

(b) Based on the graph, justify whether a pure solvent of water is suitable for the
separation of the black ink using paper chromatography.

(c) A student carried out chromatography on the black ink using a mixture of ethanol
and water as the solvent. He discovered only one spot forming on the resulting
chromatogram.

Using evidence from the graph, explain why he cannot conclude that the black
ink is a pure substance.

6092/PRELIM/4E/2020
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{d) Draw a labelled set up for the separation above.

(2]
[Total: 7]

A3 Elemental phosphorus exists as two forms — white and black phosphorus. The
different forms display strikingly different properties.

The table shows the structures and properties of white and black phosphorus.

white phosphorus - black phosphorus

structure

properties at room
temperature

black crystalline solid with a greasy

waxy white solid touch

melting point / °C 442 610

(a) Give one similarity and one difference in the bonding and structure between the

two forms of phosphorus.
S MUY L e
o L= L=y TSV UTUOR
......................................................................................................... [2]
6092/PRELIM/4E/2020
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(b) Explain, in terms of bonding, why the melting point of black phosphorus is much
higher than the melting point of white phosphorus.

(c) White phosphorus reacts with chlorine to form phosphorus chioride, PCls. Draw
a ‘dot-and-cross’ diagram to show the bonding in a molecule of PCl.

Show only valence electrons.

2
[Total: 7]
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A4

The relative positions of the elements rubidium (Rb), beryllium (Be) and bismuth (Bi) in
the reactivity series are shown in the table below.

position in the reactivity series
(highest to lowest)

rubidium
sodium
magnesium
beryllium
iron
hydrogen
bismuth
copper
silver

You may assume that these elements do not show variable valencies.

(a) An unknown photograph showing specks of silvery deposits with the caption -
“Pure rubidium found on a tiny island in the Pacific Ocean” was posted in the
early morning of August 16, 2016, on social media. The post has since gone
viral.

Using the information above and your knowledge of metals in the reactivity series,
discuss the validity of this post.

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

......................................................................................................... [2]
(b) Predict, with reasons, the reactions of beryllium with cold water and steam.
......................................................................................................... [4]
(c) Suggest a suitable method to extract bismuth from its ore.
......................................................................................................... 1]
[Total: 7]
6092/PRELIM/4E/2020
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Barium hydroxide reacts with sulfuric acid to form barium sulfate precipitate. The
equation for this reaction is as shown.

Ba(OH){aq) + H2S50s{aq) — BaSOs(s) + 2H0())

in an experiment, 0.500 mol/dm? sulfuric acid was gradually added to 25.0 cm? of barium
hydroxide solution in a conical flask. The mixture was continuously stirred with an iron
stirrer covered in plastic. The mixture was connected to an ammeter. The reading was
taken after the addition of every 1.00 cm® of sulfuric acid. The graph below shows the
results obtained from the experiment.

(a)

(b)

current / A

Q.50
e |

0.45 == Ty / /
.40 \ P e

0.35
0.30 /

0.25 \ [
020 \ ]
0.15 \ /
010 L
0.05 \

0O i 2 3 4 5 6 T 8 g 10
volume of sulfuric acid added / crm®

ignoring the ions contributed by the ionisation of water, state the formulae of the
ions present in the conical flask when the following volumes of sulfuric acid were
added to the barium hydroxide solution:

(i} 0.00cm® e

(ii) B.00CM® e 2]

Explain the change in ammeter reading from the start of the experiment to the
point when 5.00 cm? of acid was added.

............................................................................................................
............................................................................................................
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(d)

Calculate the concentration, in mol/dm?®, of barium hydroxide solution used.

Suggest why the iron stirrer was covered in plastic.
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A6 Solid P is a metal carbonate.

The graph shows how the mass of the solid in a boiling tube changes as the experiment

progresses.
A

(=]

@

K= 1
2 i
o '
£ :
.6 :
L2 ]
£ . i
o ' '
° i '
73] 1 :
s ; }
0 : !
o 1 :
£ = !

i i progress of
\ I 1 | ] »  experiment
Y Y Y Y
[ I i v

There are four stages for the experiment.

stages description
I solid P is heated strongly with a non-luminous flame to form solid Q.
il excess dilute hydrochloric acid is added to solid Q.
1l aqueous ammonia is added to the reaction mixture from stage II.
v aqueous silver nitrate is added to the reaction mixture from stage lIl.

{a) Suggest a possible identity of the cation present in solid P.
Explain your answer.
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(b) Do you expect any carbon dioxide to be evolved in stage 11?

Explain your answer.

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

(c) Write the ionic equation for the formation of the solid in stage 1V.

[Total: 6]
An experiment was set up to determine the percentage of oxygen in air.
Two gas syringes were connected to a small tube containing excess iron, as shown in
the diagram below.
total of 200 cm? of air at the start

FJ

%
I L

gas syringe

|-
gas syringe

iron heat strongly

At the start of the experiment, the apparatus contained a total of 200 cm? of air.
During heating, the iron reacted with oxygen in the air to form black iron(II) oxide.

2Fe(s) + O:(g) > 2FeO(s)

The iron was heated until the volume of gas, measured at room temperature and
pressure, remained constant.

(a) Explain why it was important to continue heating until the volume of gas
remained constant.

......................................................................................................... 11
(b)  The volume of gas left after the reaction was complete was 160 cm?®.
Calculate the percentage of oxygen in the air.
(1]
6092/PRELIM/4E/2020
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{c) Iron(II) oxide can be obtained by the thermal decompositicn of iron(II) oxalate.

FeC204(s) 2 FeO(s) + COz(g) + CO(g)

] Determine the oxidation states of carbon in the following substances.
oxidation state of carbon
FeC:0,

CO-

coO
[2]
(i) Explain, in terms of oxidation states, why the above reaction is a redox

reaction.
............................................................................................... [2]
{Total: 6]
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A8 Ammonia is prepared industrially from hydrogen and nitrogen in the presence of a suitable
catalyst according to the equation below.

N2(g) + 3Hz(g) = 2NHs(g)

The graph below shows the variation of the equilibrium yield of ammonia with pressure at

different temperatures.
100
| 300%C
—
80 sl a007C
e
1/ //
percentage /
‘conversionto e | / el
. e [ 506
ammonia P A
v |
LA
[ AL A
// - swic
20—/ e L1 all
yd P
[ LA
AL
| |
DD 200 400 &00 800 1000 1200

total pressure in atm

{a) A particular industrial plant uses a pressure of 400 atm and a temperature of

500 °C. From the graph, determine the percentage yield of ammonia under these
conditions.

(b) The gases leaving the reactor contain unreacted nitrogen and hydrogen, and about

15% ammonia by volume. Unreacted nitrogen and hydrogen are fed back into the
reactor.

Give two reasons why the unreacted gases are fed back into the reactor.
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(c) Temperatures less than 400 °C are not used for this industrial reaction even
though such temperatures give a greater equilibrium yield of ammonia.

Suggest why this is so.
......................................................................................................... 1
[Total: 4]
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SECTIONB
Answer all three questions from this section.

The last question is in the form of either/or and only one of the alternatives should be attempted.

B9

The total mark for this section is 30.

A fuel cell is a chemical cell in which reactants are continuously supplied to produce
electricity.

Two such cells are the Alkaline Fuel Cell (AFC}) and the Profon Exchange Membrane
Fuel Cell (PEMFC)

Alkaline Fuel Cell

AFCs use an alkaline electrolyte such as potassium hydroxide in water and are generally
fuelled with pure hydrogen. Typical operating temperatures are around 70 °C. As a result
of the low operating temperature, a variety of non-precious metals can be used as
catalysts to speed up the reactions occurring at the anode and cathode.

At the anode, the hydrogen gas reacts with the hydroxide ions to form water. The
water then travels through the membrane to the cathode side of the cell where they then
react with oxygen to form hydroxide ions. The electrons travel in an external circuit,
generating the electrical output of the cell.

AFC cell type is easily poisoned by carbon dioxide (CO.). In fact, even the small amount
of CO: in the air can affect this cell's operation, making it necessary to purify both the
hydrogen and oxygen used in the cell. This purification process is costly.

6092/PRELIM/AE/2020

PartnerinLeaming

31
More papers at www.testpapersfree.com




15

Proton Exchange Membrane Fuel Cell

The PEMFC uses a water-based, acidic polymer membrane as its electrolyte, with
platinum-based electrodes. PEMFC cells operate at relatively low temperatures (below
100 °C). Due to the use of precious metal-based electrodes, these cells must operate on
pure hydrogen.

Hydrogen gas is processed at the anode where electrons are separated to form
hydrogen ions on the surface of a platinum-based catalyst. The hydrogen ions pass
through the membrane to the cathode side of the cell where they then react with oxygen
to form water. The electrons travel in an external circuit, generating the electrical output
of the cell

(a) Compare the reactions at the electrodes for AFC and PEMFC. Complete the table
below with the relevant half-equations.

cathode anode

AFC

PEMFC

(b) Write the overall equation, with state symbols, for both cells.
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(d)

{e)

16

Explain, with reference to the nature of CO, why it poisons AFC. Write an
equation te support your answer.

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

PEMFC.

Most of the hydrogen produced today is made via steam-methane reforming. In
this process, high temperature steam reacts with methane (CHs), in the presence
of a catalyst to produce hydrogen and carbon monoxide.

(i) Hydrogen fuel cells are environmentally-friendly.

Explain why.
............................................................................................... 1]
(i Suggest why some environmentalists argue against the use of hydrogen
fuel cells.
............................................................................................... il
[Total: 11]
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B10 Rocket belts, also known as jetpacks, can be used to lift people into the air and transport
them over short distances.

The picture below shows a rocket belt, usually strapped onto a person’s back.

Rocket belts contain concentrated hydrogen peroxide solution as a fuel. An exothermic
change occurs when the hydrogen peroxide decomposes rapidly to form oxygen and
water.

This rapid release of oxygen from the rocket belt lifts the person off the ground.

(a) Write a balanced chemical equation for the decomposition of hydrogen
peroxide in the rocket belt.

(b) Explain why the decompaosition of hydrogen peroxide is exothermic, in terms of the
energy changes that take place during bond breaking and bond forming.
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(c) The decomposition of hydrogen peroxide is very slow at room temperature.
In a rocket belt, silver powder is present to speed up this decomposition reaction.
The silver powder remains unchanged at the end of the reaction.

(i) Draw an energy profile diagram below to show how the silver powder
speeds up the decompaosition of hydrogen peroxide.

energy (kJ)

A

» progress of
reaction

[3]

(i) Explain the shape of the energy profile diagram.

(iify  Suggest another way to increase the rate of decomposition of hydrogen
peroxide in the rocket belt.

..................................................................................................
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EITHER

B11  Nickel is a transition element. it is manufactured in a four-stage process from nickel{II)
sulffide, NiS.
Stage 1 - nickel(Il) suifide is heated in air to form nickel(II) oxide and sulfur dioxide

Stage 2 - nickel(Il) oxide is heated with carbon to give impure nickel

Stage 3 - impure nickel is reacted with carbon monoxide to make nickel tetracarbonyl,
Ni(CO)4

Stage 4 - nickel tetracarbonyl is decomposed to give pure nickel

{(a) (i) Construct the balanced equation for the reaction in stage 1.

............................................................................................... 1]

(fi) Calculate the volume of sulfur dioxide formed if 182 kg of nickel(II) sulfide
is used.

volume of sulfur dioxide = .............c.oeeuee dm? [2]

(b) In terms of structure and bonding, explain why pure nickel is a good electrical
conductor.

............................................................................................................
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In an experiment, small amounts of three metals were added to three aqueous
metal nitrate solutions. The observations are shown in the table.

aqueous zinc
nitrate

aqueous nickel(II)
nitrate

aqueous copper{ll)
nitrate

green solution turns
colourtess and zinc

blue solution turns
colourless and zinc

zinc | no visible reaction gets coated with a gets coated with a
grey solid pink solid
nickel ? no visible reaction ?
copper | no visible reaction no visible reaction no visible reaction

Predict the observations when nickel is added to separate solutions of zinc nitrate
and copper{Il) nitrate.

with zinc nitrate

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

.............................................................................................................
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21

Cleaning solutions usuaily contain the acid salt, sodium dihydrogen phosphate. it is known
as an ‘acid salt’ as it can behave as both an acid and a salt. This salt can be made
by reacting sodium hydroxide with phosphoric acid, HzPO,.
Sodium dihydrogen phosphate contains the anion, H.PQs.

{(a) Write an equation, with state symbols, for the formation of sodium dihydrogen

phosphate.
.......................................................................................................... [2]
{b) The table shows information about other acidic compounds.
pH of a 1.0 mol/dm?
name solution
phosphoric acid 4.7
sodium dihydrogen 4.5
phosphate )
ethanoic acid 3.8
sulfuric acid 1.0
()] Identify a strong acid and a weak acid.
Expiain your reasoning.
............................................................................................... [3]
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Describe an experiment, other than measuring pH, that you could carry
out to show that the named acids in (b)(i) is a strong acid and weak acid
respectively.

State what measurements you would make and what results you would
expect. Include in your answers two variables to be kept constant.

You may include diagrams in your answer.

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

[Total: 10)

End of paper
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Which substance would diffuse most quickly?

A carbon dioxide at 0 °C
B carbon dioxide at 25°C
C neonat0°C

D neonat25°C

A student tested a solution by adding aqueous scdium hydroxide. A precipitate was not seen
because the reagent was added too quickly.

What could not have been present in the solution?

A AP B Ca* C NH¢ D Zn*

Four gas jars each contains one of the gases, ammonia, chlorine and oxygen. A strip of damp
biue litmus paper and a strip of damp red litmus paper are placed in each jar.

In which gas jar will both the damp blue lifmus paper and the damp red litmus paper change
colour?

A B
_}—-ammonia _l—~chiorine
red 2 i—~bhug red /ﬂﬂ\blue
fitmus litrmus litmus litmus
C D
_1 ~hydrogen _} -—oxygen
. chloride
red —Z ﬂu‘\biue red 2 ’uﬂ\blue
litmus litmus litmus litmus
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3
4 The diagram shows the chromatogram obtained by analysis of a single dye.

Three measurements are shown.

final position of
soivent front

g
_______________________ .‘ finatl position of dye

| original spot of dye

______ originat level
of solvent
How is the R; value of the dye calcuiated?
X X
A — B c p —
X+y xX+y X+y+z xXty+z

5 The apparatus shown in Fig. 5.1 can be used to separate pure water from seawater.

condenser

Fig. 5.1
Two samples are taken, one at point X and another at point Y.
Which of the following statements about X and Y is incorrect?

A Xand Y can be separated into their components by physical methods.
B  When heated to dryness, X leaves a residue while Y does not.

C  Xboils over a range of temperatures, while Y boils at 100 °C.

D  Xis amixture while Y is a compound.
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6 The following statement describes substance X.
A chemical reaction takes place and heat is liberated when this white solid, X is formed.

Which of the following correctly classifies X and explains why X is classified as such?

classification explanation
A element When decomposition takes place, an element, X, is produced.
B compound Bond forming takes place to produce X.
C mixture The reactants and the product X, form a mixture.
D either an element A chemical reaction can produce either an element or a
or a compound compound.

7  The atoms g‘; Cu and gg Zn have the same

A nucleon number.

B number of electrons.
Cc number of neutrons.
D

proton number.

8  Which of the following correctly describes what happens when calcium atoms form calcium ions?

. ionic equation for the
calcium atoms formation
A gain electrons Ca + 2e > Ca®
B gain electrons Ca > Ca¥ + 2¢
c lose electrons Ca+ 2e > Ca*
D lose electrons Ca > Ca*+2e
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5

Element X has a lattice of positive ions and a ‘sea of electrons’.

Which property will X have?

A

B
c
D

When a covalent substance in liquid state boils, its molecules become more widely spaced.

Which property of the molecules has the most influence on the amount of energy required to boil

O P @@ Do
DD DD ®
Ve DO Qe @

It conducts electricity by the movement of ions and electrons.

It has a high melting point.

It is decomposed by an electric current.

It is not malleable.

a covalent substance?

A

B
o
D

the forces of attraction between the molecules

the reactivity of the molecules

the shape of the molecules

the strength of the covalent bonds in the molecules

The diagrams show the structures of two forms of carbon.

Which set of data is correct for these two structures?

conducts electricity | very hard material | can be used as lubricant
A T T S
B S T S
C S S T
D T S T
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14

6

Which statement about ionic compounds is correct?

A

lonic compounds conduct electricity when solid because they contain charged particles that
can move.

lonic compounds consist of a lattice of positive ions and negative ions.

Most ionic compounds are solids at room temperature because of the strong attraction
between electrons and positive ions.

When molten or in aqueous solution, ionic compounds conduct electricity because they
contain electrons that can move.

Sulfur and selenium (Se) are in the same group of the Periocdic Table.

From this, we would expect selenium to form compounds having the formulae

A

B
c
D

Se0, Na-Se and NaSeQ,.
Se0;, Na;Se and NaSeO..
Se0», Na;Se and NazSeO..
SeQs, NaSe and NaSeO..

Students give their own special symbols to five non-metallic elements. All five non-metals are in
the same group of the Periodic Table. These non-metals exist as coloured elements.

The special symbols are shown in Fig. 14.1. The order of chemical reactivity of these non-meals
is also shown.

decreasing order of chemical reactivity

—~—
-

special symbols given by students Aa Bb Cc Dd Ee

Fig. 14.1

A solution containing Cc ions can be displaced by two of the elements in the Group.

Which of the foliowing correctly shows the ionic equation for one such reaction?

A

B
Cc
D

Aa(aq) + Cc'(aq) > Aa(aq) + Cc(aq)
Bbz({aq} + 2Cc(ag) = 2Bb7(aqg) + Ccz(aq)
Dd(aq) + Cc(aq) > Dd(aq) +Cc(aq)
Eez(aq) + 2Cc{aq) = 2Ee(aq) + Ccz(aq)
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15 The table shows some of the properties of four elements.

7

Which element is most likely to be a transition metal?

melting point / density / electrical
°C glem? conductivity
A 3550 35 poor
B 1860 7.2 good
c 660 27 good
D 232 7.3 good

16  The relative formula masses of four compounds are given.

A student has a 1.0 g sample of each compound.

Which sample contains the highest number of moles of oxygen atoms?

compound reiati\rr:af:Srmula
A AlLQO; 102
B CuQ 80
C H2S0. 98
D HNO;3 63

17 What is the concentration of iodine, I, molecules in a solution containing 2.54 g of iodine in 250

cm?® of solution?

A 00Imoidm® B 0.02mol/dm® € 004mol/dm®* D  0.08 mol/dm?
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18 A solution of hydrochloric acid has a concentration of 2 mol/dm?.
Different volumes of the acid are added to different volumes of aqueous sodium hydroxide.
NaOH + HC! > NaCl + Hx0
The maximum temperature of each mixture is measured. The graph shows the results.

4

temperature /°C

1
|
b
|
|
i
I
1
1
|
3
]
L
o 10 20 30 40 50  HClem®
50 4p 30 20 10 0 NaOH/cm®
What is the concentration of the aqueous sodium hydroxide?

A 0.67 molidm?
B 1.3 mol/dm?
C 1.5 mol/dm?
D 3.0 mol/dm?
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19 The diagram shows apparatus for measuring the volume of hydrogen given off when an excess
of dilute hydrochloric acid is added to powdered metal. The volume of gas is measured at room
temperature and pressure.

L dilute
=— hydrochioric
acid

tap

)

| graduated
{ube

metallic

powder

ela! 8

‘mw mmmmm

The experiment is carried out three times, using the same mass of powder each time but with
different powders:

s pure magnesium
s pure zinc
e a mixture of magnesium and zinc

Which powder gives the greatest volume of hydrogen and which the least volume?

greatest volume of Hz

least volume of H:

A magnesium zinc

B magnesium the mixture
C zinc magnesium
D zinc the mixture

20 The following statements about dilute sulfuric acid are all correct.

Addition of Universal indicator shows that the solution has a pH value of less than 7.0.
A white precipitate is formed when aqueous barium chloride is added.
The solution reacts with copper(Il) cxide, forming a blue solution.

Bow N =

When electrolysed, hydrogen and oxygen gases are produced.

Which two statements confirm the acidic nature of the solution?

A 1and 2 B 1and 3 C 2and 4 D 3and4
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22

23

10

A solution of W has the foliowing properties.

« When added in excess to solid ammonium chloride, a gas is given off that
tums damp red litmus paper blue.

» When added in excess to a solution of pH 3, the resulting solution has a pH
of 13.

What is W?

A

B
c
D

a strong acid
a strong base
a weak acid
a weak base

Which equation describes the most suitable reaction for making lead(Il) sulfate?

A

B
c
D

Excess marble chips were reacted with dilute hydrochloric acid in an experiment. The volume of

Pb + HS0s > PbSOs + H,

PbCO; + HzSOs PbSOs + CO2 + H,0
Pb(NOs). + HzSOs PbSOs + 2HNO;
Pb(OH). + H.SO. PbSOs + 2H,0

v

gas produced was measured at regular time intervals.

The results obtained are plotted in the graph as follows.

volume of §
gas / cm®

0 -
0 time / min

The speed of reaction decreases throughout the reaction until it comes to a stop.

Which of the following explains why the speed of reaction decreases?

A

B
Cc
D

Marble chips were completely used up.
Hydrochloric acid was completely used up.

The mass of marble chips decreased.

The concentration of hydrochloric acid decreased.
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25

"

The following statements describe how the speed of reactions can be increased.
1 increase the amount of kinetic energy reactant particles can possess
2 increase the frequency of effective collisions
3 lower the activation energy of the reaction
Which statements describe the effect when temperature is increased?
A 1and2 B 1and3 C 2and3 D 1,2and3
In experiment 1, an excess of finely powdered marble is added to 20 ¢m3 of dilute hydrochloric
acid.

in experiment 2, carried out under the same conditions of temperature and pressure, an excess
of marble chips is added to 20 cm? of dilute hydrochloric acid of the same concentration.

The total volumes of carbon dioxide given off are determined at intervals and plotted against time.

total 7
volume
of CO,

0 time

Which pair of curves is obtained in the two experiments?

experiment 1 experiment 2
A X y4
B X Y
Cc Y z
D Y X
6092/4E/Prelim/2020 [Turn over
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26 The diagram shows apparatus used to investigate the conductivity of different solutions.

27

!

lamp

Which substance, in aqueous solution of concentration 1 mol/dm?, would cause the lamp to give
the brightest light?

A

B
c
D

ammaonia

ethanoic acid

dilute sodium chloride solution
sulfuric acid

The heat-reflecting shields of some space rockets are gold-plated, using electrolysis.

Which electrodes and electrolyte would be used to gold-plate the heat shield?

negative electrode positive electrode electrolyte
A carbon heat shield gold compound
B gold heat shield copper compound
c heat shield carbon copper compound
D heat shield gold gold compound
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28

29

13

The following set-up shows how a block of impure copper can be purified.

"

block of impure —
copper (anode)

pure copper rod

copper(ll) sulfate __|
solution

The loss in mass of the anode is 50 g and the gain in mass of the cathode is 45 g.
What is the percentage purity of this sample of copper?
A 10.0% B 111% C 90% D 950%

Two cells were set up as shown in the diagram. The arrow shows the direction of electron flow in
the external circuit.
—— ——

metal X metal ¥ metal ¥ metal Z
dilute

suiphuric
acid

Which set of metals would give the electron flows in the direction shown?

metal X metal Y metal Z
A Ag Cu Zn
B Ag Zn Cu
c Cu )| Ag
D Zn Cu Ag
6092/4E/Prelim/2020 [Turn over
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30 The energy diagram for the reaction between sodium hydroxide and hydrochloric acid is shown.

31

L]

H¢(aq) + OH-(aq)

energy AH = -54kJ/mol
1 H,O()

Which quantity of heat is liberated when 100 cm® of 1 mol/dm® hydrochloric acid reacts with
100 cm® of 1 mol/dm® sodium hydroxide?

A 054kJ B 270kJ C 540kJ D 108kJ

The diagram shows the energy profile for a reaction.

'y

energy

progress of reaction

Which statements about this reaction are correct?

1 More energy is absorbed to break the bonds than is released when new bonds are
formed.

Route 1 and route 2 give the same overall equation for the reaction.
3 Route 2 involves the use of a catalyst.
4 The reaction is exothermic.

A 1,2and3 B 1and2only € 23and4 D 3and4only
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33

34

15
The equation shows a reversible reaction.
N204(g) == 2NO2(g)
The forward reaction is endothermic.

Which of these changes will increase the yield of NO2?

pressure temperature
A decreased decreased
B decreased increased
C increased decreased
D increased increased

Which of the following is not an example of oxidation?

A converting iron{IlI) salts to iron(II} salts

B  converting magnesium atoms into magnesium ions
C  dissolving a copper anode during electrolysis
D

liberating chlorine from a chioride solution

Sulfur dioxide reacts with aqueous bromine according to the foilowing equation.
S0:(g) + Brz(aq) + 2H20(l) 2 H2504(aq) + 2HBr(aq)
Which element has been oxidised?

A bromine
hydrogen
oxygen
sulfur

o 0w
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Some metals and the compounds in their ores are shown.

metai Al Ca Pb Na Fe Mg
compound in
theiir ore Al;Os CaC0Os; PbS NaC/ Fez0s MgCOs

Which type of reaction occurs in the extraction of all of these metals from their respective ores?

A decomposition by heat
B electrolysis

C precipitation

D  reduction

The diagram shows the apparatus in an experiment to reduce substance Q with the gas generated
in the flask.

What are substances P and Q7

P Q
A copper copper(Il} oxide
B lead lead(I) oxide
C magnesium zinc oxide
D zinc copper(Il) oxide
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37 Brass is an alloy.

38

39

Which statement about brass is correct?

A

B
c
D

It contains a sea of electrons.

It contains positive and negative ions which are free to move.
It is a compound of a metal and a non-metal.

It is a compound of two or more metals.

Iron is extracted from its ore haematite, Fe20j3, by a reduction process in the blast fumace.

Which equation for reactions in the blast fumace shows the formation of the reducing agent?

A

B
C
D

CaCO; 2 CaO + CO:
Ca0O + Si0; > CaSiO;
CO;+C > 2C0O
C+0:~>CO:

Cars have catalytic converters fitted to reduce problems caused by some of the exhaust gases.
However, cars fitted with catalytic converters still give out environmentaily harmfui gases.

Which of the following correctly states the harmful gas and the problem the gas causes?

harmful gas problem
A nitrogen dioxide dissolves in rain to corrode marble buildings
B nitrogen dioxide causes breathing problems when inhaled.
c carbon dioxide binds with haemoglobin in blood causing respiratory problems
D carbon dioxide causes the greenhouse effect ieading to global warming
6092/4E/Prelim{2020 [Turn over
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18
40 Nitrogen monoxide, NO, damages the ozone layer by reacting with ozone in a two-step reaction.

NO+ 032> NQ2 + O, step 1
NO2 + Oz =2 NO + 20: step 2

One nitrogen monoxide molecule can destroy thousands of ozone molecules.
Which statement correctly explains why?

A Nitrogen monoxide in step 1 is easily generated through thunderstorms.

B  Nitrogen monoxide, while is used up in step 1, is regenerated in step 2.

C  Nitrogen dioxide produced can dissolve In rain to react with thousands of ozone molecules.
D

Nitrogen monoxide can react continuously with ozone since the ozone layer consists of
thousands of ozone molecules.

End of Paper

6092/4E/Prelim/2020

PartnerinLeamning

More papers at wv-\l/vg’.?estpapersfree.com




(*d'y1) sunssead pue ainjesadws) Woos 18 WP ¢Z St Sef Aue Jo sjows 8u0 JO BWINOA BY L

WINOUBLMBY Hadg wnneppuew] wnuuey | wnueswe | muiomes | wngessg wrpng | winepewe | ownuond | wnundey Emhmcmé Enh_mumg ENMQN& wnjunoe
n ON PN Wiy s3 12 b1z wo wy ngd dN n ed Ul v
£0L 41 10} 00! 66 86 16 96 G6 b €6 6 L8 06 68 spiougoe
Sil £Ll 691 i9 GoL €81 651 51 (413 051 - ¥yl 1545 orl 6EL
wneIn; wngeiA wnmp w9 wnpuoy | wniscudsAp | wokpel  § wniuopeB { wnidoma | wnpewes wniggewaoud | WniuAposy [amausp d|  wnues LINUBLLe]
n ar wy 3 OH Aq QL PO ng we wig PN id o} e
b2 0L 69 89 19 99 59 9 €0 4] 19 09 65 85 15 sploueyjue
WRyowBAY wniagiag winoiuedon [wnueBuacdwnypeisuuep] wnuaulew | wnissBy wnuyoq | wbiogeas | wnignp  |winipioueting winipes winouely
AT i ug By s ] SH yd bg qaa id Splouloe -] 4
oLl il ZLL LLL 0Lt 60L 801l £01 801 S0l ¥OL  1e0l—g8 88 48
- - - 602 102 444 10T 26§ G61 zel 06l o8l 8L 18l 81 AN £El
uape) fuiRIse wopuorod | ynwsiq pee) I Anouety prob wnuyeyd winipist winuso woweip | ueysbuny | wnjeue wnuysy wnueq wNBesD
uy W 04 18 ad 1 B ny id b} SQ oy M el JH  lspoveype| ®E )
og S8 e £e Z8 L8 08 73 8. Ll 9z Gl vi €L (41 Li—4S 9g <GS
tEl LEH 048 2l 6Ll 133 ZLl BOL 80} €0} L0} - 96 £8 i6 68 88 S8
uousx Qupo wnengel | Auvownue un winipu WNUPED lanjis winipeped | wivpoyl | winiuewpni | wingauyos) funuepgiow]  wgow | wumuonuz wnimA wnnuons | wnipigns
ax 1 al as ug Ui P2 By Pd Ud nd oL oW aN iz A 15 a
1] £G 25 1S 0s 514 8 I 4 ot ) ¥ 54 F44 Ly oy 6E 8€ FA
8 o8 62 54 €L 0L <9 ¥9 6g 6% 26 G 4] 1) By o or 6¢
uojdAny BURLIG wnjuales oweme | wnjueuwssd | wnijed ouiz 1addoo [exau yeqos uo esougbuews| wnwoND | wnpeuea | wnuey | wnpueos wows | wnssejod
1 | 8g sy a9 RO uz no IN 00 a4 uw 10 A 1L g o) N
g oE e £e [43 L€ 0 82 8z L2 9z 14 vZ £C [44 |34 0Z 6l
)4 G'ge e IE 8Z A2 e 54
uabfie SupYo myns snioydsoud | uoos WNEHLINE wrsauBew |  wrpos
Iy 10 g d IS v B EN
8 Ll ot Gi 4] £l 4 33
(174 6l 13 ¥ cl 3 SSEU DRUICIE SANEeL 6 L
V=T o uabixo uslbomu HOQIBS yauoq sl [FU AT winy
SN d O N 2 d joquis dlwoje 8d N
04 3] 8 A ) g Joquuny {siuco) ucjosd + €
¥ I Aay
LUngeYy uabBoiply
aH H
4 2
0 n | A A Al T | 0 ]
anoisy

juewe|g Jo e|qe dlpousd ayL

6l

PartnerinLeaming
More papers at V\ﬁ/ﬁotestpapersfree.com



Partnerinlearning
161

More papers at www.testpapersfree.com




auy)

WBAJOS - ppuagd  aAp yoe|q so 1ods
‘aull Ue)s se JNVS auy jpuad ———s—" N e
JHL LON S! JU0l} JUaAjos Ajjewnuiu) JUBA|0S
1ey) ubBiybiy o} pesN Buiieqe alp yoe(q jo yods
‘Bunesodens | 081100 JOJ W
woy ji ueaeud oy pesn |  (pypueddoys saded eqr Bugoq
eq 0} Spesu pI| B '‘pasn s | ‘JueA|os aAoqe Aydeibojewoiyd
JUBAJOS B|IJBIOA B ‘jouByle jods) dn jes
aous jeyy Wbyybiy | 108009 Joy wi Ruey sselF 00
0} paau ‘pazijeuad Jou nids
alam sjuepnis yénoyyy pz
10ds
uiod euo Ajuo se Jeadde {im ) ‘a2usH "aduRISIP dWes dUY) [2AR]) / SAIGN|OS
e JoaWw — asuodsal anbea i awes alj) aaey Aey] se enjea iy aiues oy} aAlb |1m sedp ¢ oy} e
"auop [|am Ajeiaues) L ‘louBY)8 %08 JNOQe S POSN JUBA|OS 84} USYAA 2z
‘e|qissod s| ucneiedes 1ey)
suesw siu} ‘(senliqr|os
JUSISHIP UIM) Jjem
aind ui 8|qnjos alJe way)
JO OM] 8DUIS pUB Ul ¥oB|q
ay) ulasaud safp ¢ Ajuo
ale a3y} 18y} plo} Apase ‘pajesedas aq pinom sjuauodwod aauy) e ‘acusy
ale Asy) eoujs — AjjnjeIied i ‘10ds |euiBuo sy} Je ajqn|osul UIBLal |[IM YUl MOjeA 8y 8|IuaA
uonsenb peal o) pasu “yui pau eyy uey) weibojewoiys ey} dn seyuny
sjuepn}s "9|geyns jou L [PABL [{IM MUl BNiq ay} JEL} SMOLS SaN|eA Jy U} ‘asnenaq sl syt
1 )1 Jey) 9)0uMm sjuapns Iy "sjul ¥oe|q ayj jo uoneiedas ay) 10} a|qe)INS S1 J8jem JO JUBSA|0S aind qz
Buoum siy; 106 sjuspnys
40 Jaquinu 3|qeIapIsuoD
e '‘Aibuisuding | ZLO ez
} SPUOIUD UInIDED/PIoe SLIo|Ud0IpAH )
L uobry P
L wnisaubepy 2
suop l ulpo| q
Alpeq Ajepmadsa sem 3 1 BlUOWIWY el
s)leway | uoneooje yiey 1amsue pajsebbng | uonsanp
0Z0Z wijpid Aisiwayd Z609 aWaYdS e paisasing

PartnerinLeaming

More papers at vﬂ/ﬁZtestpapersfree.com



dJosuonose X

suio)e 81D &
jo ewsobueue [D jo suonosle - * R L
-snioydsoyd u| suosoale pue Buipuoq i
papuoqun sy} psjesedes | 19900 10} Wiy oy d X 10 ¢
SJUBPNIS JO [NJPUEL B T Y o¢
‘papesu
sajbieus Jo
JUNOWE AlEISI
ey} Buuedwod
Joj wiy
‘Buyjew Buunp quiod Bupjew Jamoj yonw e sey )l ‘edusi "ss|ndsjoul ay)
BWI02IAA0 8( 0} SPadu Jey] Wl | usemieq UOKIBINIE JO $3010) JBINIBIOULI2JU] YBSM BU} SLICDISAC O}
UOROBINE JC S9210)/SpUOq pepesu si ABieus Jo Junowe [ews g ‘'snioydsoyd ajjym Ul JOASMOH
ay) 1o0BJ05 pue
pexolued sjuepnis awog Juiod Bugiew ybiy sy Jo) SjUNOIDE
L Siy "spuoq judjeaod Buons Jo yJomjeu sA|SUIIXe ay) yeauq
‘B WO} J93 109 0) pepasu si ABieus Jo Junowe ebie| e ‘snioydsoyd oelq uj qg
WBPIYNSUI SI
spuoq Buoss Aq Jey1ebo}
ptay, Bunejs — puoq jo adh)
ey} sWeu 0} pesu sjuspms -a1N}ona)s JusjeAod  repnaajouw juelb e sey snioydsoyd 3oe|q afium
yey) Wybyybiy o) peeN L aanjonys senosajow eydwis e sey snioydsoyd spym — aosuessylq
"@Jnjonys Jenosjow "Swoje
gjdws & sey snioydsoyd J8yjo ¢ o} papuoq Buieq woje snioudsoyd Loes BAJ0AUI YJoq FRCINET ]
yoe|q Jey) 3j0im Auepy L | pepuoq Apuejeaos swoje snioydsoyd jo spew aJe yjoq — Auepung BE
(euy pouad

uo jods uenajos

PartnerinLeaming

16
More papers at www%stpapersfree.com




Ales|d usaq aaey Aayy
ybnoy) acuejsgns ay) jo
B[NULUIOJ SU} Pa}E]S Sjuapn)s

‘JuaLInd e Aued 0) (Wnwixeuw sy je si
SuOI Jo uoljenuasued) Jussaud suol Jo Jequinu }saybiy sem alay) se

Auew ‘Bg 10j Uang L | 3seybiy ayy sem Bujpead sojowwe ay) Juswuuedxe ay) Jo JelS ay) 1y q¢
‘auop Apeg L 208 H| (eg
AisA sem }l aouls [Iejop
ul g pue eg ybnoay ob o) b HO '‘:eg | (=g
,SISA|oNj08e, 6J0IM BLU0S ueboipAy / (LogJes) 300 Yjim epIXo yinwisiq bunes op
“WNIHAISG YIM SBS0[D 8y)
pejeno| ay) ale OMm) asay)
asuis ‘uoi pue wnjseubew ‘weals ypm (b ueyy Jamojs) Apmojs/ApiderAyanb
yum suosuedulod L oeel Iybiw 1t ‘s|EjoWw oM) @soy) uUBaMaq sI winYlieg 8aUs
MeIp 0) paau Asy) Jey) "Weans yum
0S{e pue ‘uonoesas ay) 4o L | AIMoOlS S}oR8 UOI] SEIIDYM WIESIS YJM AJJUB|OIA SIOBS) Winisoubep
anobia ey uie|dxe 0} wely Jo3em ploo ym (B uey) Jomojs) Aimols Ajpwaixe joeal | Joee.
10J S1 Jusu s,uonsenb L udAd jou Wbiw J ‘s|iejew om) asey} usamiaq ul st wnijlusq s2uIg
3y} Jeus Wbnybiy “19JBM PlOD Ym Joeal
0] pesp "auop Apood | | J0u saop uoJl ajIuMm Jajem PO YIMm AMO]S AleA sjoead Luniseubepy ay
“JUSWIS[ UB SB PSUIGUIOIUN }SIX6 JOUUED puB ‘punodwiod B UL 0]
L JUBSLUILIOIIAUS/IIR DY) Ul SJUBWID|E JOYIO UM PIJIRSl BABY PINOM }|
i ‘aAjoeal AIBiy s1 )1 souUsH "sauas auyy Jo doy uo sI wnipigny
do
WwNIpos
yum uosuedwon ‘sjisodep AUaajs se punoy aq
Buimesp Joj wil | jouued y ‘escjelay] "1eyBiy sitejemue u) Bugoeaa 31 jo Appqissod
JIE Ul JoBal fjIm 2Y) ‘WNIPOS UeL) dARORAI SI0W UBAS S] WINIPIGNI 8IUIS ‘@ousH
) yeyy Buiwejdxe "aAloead AIOA S1 )| 90UIS JOJRM/IIE U] JDBA |IM LUNIPOS
auop ||lom Aj[essuas) 10} Wy ‘pijeA Jou s) )sod siyg ey
(siieys
uoQJD9|e ||B
Buimelp 1oy w-)
sUC08|9

10 wewebuele
1091109 IO} W),

PartnerinLeaming

More papers at ilipdtestpapersfree.com



49| @jeuoqied aiow
ou, st auey} jey) bunes
1snf ‘uoneue|dxs Jadoid
oy} anlb 0} payjie} Auepy

‘apIXoIp uogJed aonpoid Jou [iim PIYE JLGIYOCIPAY
yum | oBejs woly pouleigo apixo je3aw auy} jo uonoeal ey

‘ON

q9

‘1s@) suonges ay} 0} Jybiens
Ul WooZ 0} pesu Aay)
‘uones Apuepl o) wewy)
Bunyse s| uonsanb eouls
1ey) syuapn)s o} JyByybiy
0} peeN “aucp Apood Aiap

‘$9SLaI99P p1jOS JO SSel ) PUR SeA|OSSIP

ajendioead au) ‘ssedaxe u| peppe S eluowwe snosnbe usy
‘SOSEAIOU] PI|OS JO SSBW pue 'S0}

apxoJpAy |e3ow ay) jo ejeydiaald e ‘pappe S| BluowLwE snoanbe sy

{suoi (]))4eddos Jo ousz)
+zND 10 U7

B9

aanxiwl ay) yum

1081 [IM UOLH 1BY) 8)E)S 18N
01 8q ||Im asuodsel anfep
‘auop ||om A|[Bi8udD)

‘Bunsni Bupuanaud ‘Jejem pue
uabAxo yym Joejuod ol Bujwos wosy uolr ayj sjusaaud opse|d

PS

‘suop [|em Ajelouad)

cWp/low L0 = ‘W

L =(§ XG0}/ GTX'W

qureu = ZAZIN / 'AYW

o

cWip/low 10 = §Z0°0 / §Z00°0 = UONEALIBIUsD

62000 =5000 X 0050
= uonora) 3)91dWOod 10} pepasu PISE SLNYNS JO SSI0W JO ON

26

‘Aposuoo

aang ay} jeadisyut

0} pojie} Auey] "sSuo)

8y} JO eB|nuLIo} JO} payse

*J0]ONpU0d
[2ouoele Jood S| Ydiym ‘8)eyns WinLeq pIos uuoj 0} pejoeal
9ARY SUO] ;B 3Y) [[e ‘PAPPE S} PIOB SUNYNS JO (U3 (0" UBUM

"Jua4ana e ALea o0} Judsaid suol efigow
Jomey} sJe aJay) ‘alojeiey ] *OSeq plos wioj 0} dn pasn aiam suol
28 9y} se sdop Huipeas Jejewswe sy} ‘pappe si pIoe JUNYNS Sy

165
More papers at www.testpapersfree.com

PartnerinLearning




auop |9 I %0¢L eg
"UoNOE8l Xopal
e Si S|y} ‘swi swes sy} je suaddey uoRonpas pue UOKEPIXO Ylog 8ouIs
(oo w) Z+
0} {*O%094 u})} £+ Wi0J} peseeldsp 0S|B Sely ) JO 3)e)s UOEPIXO0 3y |
L
"(F09
jusoeq L | i) g+ 03 ("O*De4 ul) £+ Wouy pasealoul sey D Jo ajels uojepixo ayl | (w)o
c+ 00
v+ 200
seouBIsqns Z v~z
JOYI0 ey Joj W €+ 0084
YOZ094 | *OfDe4 Jojw
10} BUOp >=oom Kiop 0084 Jopwp UOGUED JO B]B)S UoIRPIXO o
%02 = %001 X 00Z / 0% = uabAxo Jo 9,
L W2 0¥ = 091 — 00Z = uebAxo Jjo swnjop q
* pajoesl sey sjuejoeal
Iie ey Buunsus, apnjou
Jim sesuodsed anbep,
'auop ||em Ajjeieust) L ‘pajoea. sey uabAxo ayj Jo e jey) 2Insud 0} 1 Sy el
S|OQUIAS
2125 1990100
Joj wi ‘ucnenbe
~ybno) Inq Jo8 pieme pasuereq
0} pau| "suop AJood | 10802 Joj W), (s)ioby & (be)io + (be),by 29

PartnerinLeamning

More papers at Mﬁﬁtestpapersfree.com



“loM SE SepoJjadje peseq-jejew snolaaud pue
sysAejes wnuped aaisuadxe sanbai yoiym D4WAd 0) 1SBHU0D

‘auop |IBM L ul 3sAjejen se jejaw snojoaid-uou saanbal D4y Jo uolesado ey P&
e
18 e1Ajoa1oste auyy suosiod
apIxolp uogied Aym
ure|dx@ 1,usaop yolum ‘pioe
JIUOGIED JO LUONEULO) 8y}
Joj uogenbae ay} ajoum Asy)
pesjsul ‘uonenbe 10800
ay) a)m o) pe|iey Auewi b OH + 200%™ € HOMZ + 0D
‘apIX0 DIpIoe Ue S| SpPIX0Ip
uoqIed jey) ajels o] dlqe ‘apxolpAy wnssejod
alom Auew uybnoy) uaag L a)Ajonoeje 9y} Y)m sjoead ‘apixo alpjoe ue Bulag ‘epixolp uoqied 26
sloquAs s1e)s
Jo | 'uonenbe
peoueleq oz €« (B0 + (B)Hz a6
auop Aood 18109 10} |
az + (be),HZ & (BRH | ()O?HZ € o + (B)20 + (be).Hb O4W3d
{be)
ebessed sseooud Motz & (beLHOZ + Aommwn._ HOv € or + (DotHZ + (B0 odv
pue peaJ 0} s)uspn}s yoes |
yoes) 0) posu Ajjesy
-auop Apood Ajgwianxgy spoue Spoueo e
"MO]S
auop 1IvM L 00} aq |j|m UoIjoEel Jo paads ay) ‘MO| 00} SI ainjeledwal oY) USUM 28
I
-aBeysem jusaasd Jo/pue 3S02 aAeS 0) Sd|9Y OSIe SIY]
1 | ewowwe oju ueboxiu pue ueboipAy jo pielh ayj aseesoul 0] S SiY| qag

uop JI9M

PartnerinLeaming

167
More papers at www.testpapersfree.com




' SpUOY
H-0O-H, 6‘e 104 "swoje

‘Spucq H-O PUE Spucq =0 WKLo} 0} peseajel ABleus ay)
ueYy) Spuoq O-0 PuUe Spuoq H-O yeelq 0} uj ueye) sy ABieus sso

"o

"SpUoq O-0 PUe Spuoq H-O ¥eadq o} uj uexe} Abieus ay)

ay} dn yds jou pip Auepy uey} spuog H-O pue spuoq Q=0 uuoj o) pesesje. si ABious aiop q0%
{epixoiad
uebfiaupAy jo enuwuo}
8y} mow jou pip Auep OPHZ + *Q € *Q°HZ ']
"yieap ul ynsal ABW Je) Sannoijip buiyeeiq o] pes|
Aew yojym ‘uabAxo o) puig 0} 8jqeun Buteq i u Buninsed ‘uiqojBoweey
ay} 0} SpuIq I SB 21X0) S| ‘peanpoid SI YaIym ‘epIXoucLU uoqen)
=10
1oedwi sy Buiuejdxe
noypm seb oxo) e s 11 jey) ‘Joeye asnoyusalb
paless 1snl Auewl ‘00 lo4 asnea pue yeay deuy uen ) ‘asydsOWR ay} OJul SYEd| auBLB §|
oedw auy
SSNOSIP 0] paau SUapNIS ‘usBoupAy jo uononpolid ey} ul pesn s| suBYle| (meg

"jusluuciiaue ayj spnjjod
UBd |50} B el SAem Jejo
Auew aie alay) : soseb
esnoyuasib aonpoid

Jou op Aey), 8)oim Aue

‘Jonpoad a)sem ay} se sojem Ajuo sonpaid Aay

(1)e6

PartnerinLeaming

More papers at vﬂwﬁatestpapersfree.com



WP 000 8F = (WP ¥Z X 000 = SWNIOA

(ABuiBpnub) papJieme Jo3 L
jswelb o) ssew 0002 = pauwlio} ¢0S JO SBjoW JO "ON
e} L9AU0D Jou pip Auep | 000Z = L6/ 000 Z81 = SIN Jo sejow jo ‘oN | (el
‘Ajjoaniod (Neg)
edue[eq Jou pip me} v b (0SZ + OINC € Ot + SINZ | ¥3HLI3
PBJU0D SIy} Ul Yl Jo
Aynaisesy ay) Buuepisuod
Inoym aanjesadwe)
@seaIou), 9)oim Auep L apixosed uaboipAy sy Jo uoleIUSOUOD BY) aseasoul [ (1)aoL
“uonoeal ay)
dn Buipasds Aqelay) ‘sasealoU) SUOISI||0D BAI93Yd Jo Aduanbeuy ey}
L ‘90ueH
*(1)0 o) paxjull ag ol muown -KBiaue uopeajoe Mau ayj o) [enbe
._maﬂcmmn._w % m”hrw_wnm.___h.._m L 10 ueyy 12yB1y ABiaus Buey sepoiued jo Jequinu 8y} saseaidu)
1ey) esyeal o} _u.w__.mh_ >cm..2 s} pue uopoesl ay} Jo AB1ous uoneAlloe Bl SIOMO| 1SAIRIBD 3UL |  (n)ag)
wd
sjonposd
pue sjuejoeel oMz + 0 SoenmmmmTmmmmmmmmmmmmmmms
ey} Buyleqe|
ApoaL09 1o}
w| ‘sweiBelp
ajjoid ABieus
yjoq uo ABiaus
uoneAjoe ayj
Buyieqe] Joj wi
‘weibelp ejyoud 3
KBiaue jo adeys N
-auop [|am AjeJaus 1081109 Joj W], (001

PartnerinLeaming

169
More papers at www.testpapersfree.com




peuLo) suoi
uaboupAy Jo
SUONBJJUBIUOD
aAlelal aY)
Buneys 1o} Wy

Jarem
ul aoeid saye)
uoneziuol jey)
Buneys 103 wip

ofiiepun spioe
yeem pue Buod)s
ey} uonesiuol Jo
sadA) ay) Bune)s
Aoauoo Joy wy

"Hd ybiy

Ajpaneias e ul Bunsal Agasey) ‘suo] ueBoupAy Jo uopeusdIuod
MO} B WI0j 0} J3jem U] uonesiuol jeiped sacbiapun )i se ploe sjeam
e S1 pioe sicueye / sjeydsoyd ueboipAyp wnipos ; pioe suoydsoyd

‘Hd mo| e ul Bugnsal Agaisy)
‘suol usboupAy jJo uopenuasuod YbBiy e ul s)NSal Jey) Jajem
uj uonesiuo ejajdwos saobiepun )i se pioe Buons B si pIoe JUNYNG

pioe sjouey}e
/ @jeydsoyd usBoipAyip wnipos ; pioe suoydsoyd — pioe espn

Jejem ul, o pessiw Auep pioe sunjins — pioe Bucns | (4Ll
s|oquAs
8)e)s 108109
‘uogsanb | Joj w| ‘uonenbe BLl
siy} pejdwene AUBW JON | 108400 JOj Wi| (DO*H + (be)Od?HEN & (be)OdiH + (be)HOEN| ¥O
sisAjonoeje Aq peulelqo eq Ajuo ued wnisaubep
=[]
"0 JO IN Jayue 'z abe)s ur uogqes Aq paonpal aq ued apxo (|ieoiu 1oAsmoy
0} wnisaubew areduios L ‘wniseubeLu wWIo) 0) uoqies Aq paonpal aq JOUuEd apixo S)
0] pesu Ay} Jelp sjuepn)s
0} ybyybiy o) pesN L UOQIBD/[aX9 U URYY dAIJIRII dJ0W S| wnisaubep BLL
L piios yuid e yym pejeod sjeb [exoIN
L uealb swn} ucnjos an|g
,$58[IN0Jj0D siun)
uonNjos anjq, 8joum Auep b uONoBal B|qISIA ON aLl
‘peidde s| eausiagip [Bnualod B USUMm JUSLIND L3S
‘ainjoni)s [eew uejdxe jou L | ue jo abieyd ay) AUed 0} JA0W UBED SUOIJDDJE Ojlqow JO Bas Siy)|
pIp SXeW [N} 8y} 186 jou ‘suo.nae)e Bulaow aaly pazijeoo]ep 8|IqoLu Jo
PIP OYM 3SOY | "DUOP |[PM I | Bes B Aq papunouns &€ Jey] suol sARIsod JO 821)J€]| B JO 1SISU0D S|Ejan aLl

PartnerinLeaming

More papers at vﬂMtestpapersfree.com



(sso] ssew Buunsesw 'suoloes.

JEISUCD
yday ale ey} jo peeds Suunsesu ‘Jusuna Buunsesw — spoyjsul paydecoe leugo)
se[qeuBA Z jsea|
je Bune)s 1oy wy
llem anb pip
siy) peydwayne oym osol ] l ‘seb JO swnjoA Jamo| & aAIb ||Im proe
yeom sy seassum seb Jo swnjon seybiy e anlb fiim pioe Buoys oy
W — UOISN|SUOCD JOSLI0D)
W — paxy aiqeLeA 108.U070) L ‘peanposd seb jJo awnjoA
wy - 8y} pJoosy "o} swes ey} Je spioe Yloq Joj Juswiisdxe ey} dois
UoNBAIBSqO/SIUaUIRNSEat
108100 l ‘pauuioj seb uaboipAy ; seb apixolp uoqed
w | — yoroidde 1pauoD) ay} 109||02 0} ysey s 0) abupAs seb pajio-|am e yoene Ajejelpatuw)
| Juesuod 1day sajqeLe "spioe ay} ol (je1aw Jo
| :uoISNoUGD ejeuoqied ajqisneid Aue) suiz / SjeucqIED JUIZ JO SSeW UMOUY B ppy
| :sjusweInsespy
| :suabeay “ySey) |BOIU0D B OJul Aj@jesedas ojul uofeijuaduod
1 :dmeg I UMOUY ‘Sules pue sWNOA UMOUY ‘ItUEeS JO SPIOB UBsoLD 8y) aoe|d {n)

PartnerinLearning

More papers at wv%v-cr!estpapersfree.com




PartnerinLeaming

More papers at wWMestpapersfree.com





