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Section A

Answer all the questions in this section in the spaces provided.
Al Choose from the following gases to answer the questions below.

Ammonia
Butane
Carbon dioxide
Carbon monoxide
Hydrogen
Methane
Nitrogen
Nitrogen dioxide
Oxygen

Each gas can be used once, more than once or not at all.
Which gas is:

(a) The main constituent of natural gas,

(c) produced when aqueous sodium nitrate is warmed with aqueous sodium hydroxide
and aluminium foil,

............................................................................................................................................. (1]
(d) a product of the incomplete combustion of hydrocarbon,
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" [1]
(e) produced by the Haber process,
............................................................................................................................................. [1]
(f) formed at the cathode when an aqueous solution of sulfuric acid is electrolyzed?
............................................................................................................................................. [1]
[Total: 6]
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A2  Astudent set up the apparatus shown below.

cotton wool soaked in
concentrated aqueous ammonia

R -
//4 X Y %
/r / L/\é’

cotton wool soaked in
concentrated hydrochloric
acid

Colourless fumes of hydrogen chloride are given off by the hydrochloric acid.

Colourless fumes of ammonia are given off by the aqueous ammonia.

(a) After a few seconds, white fumes were seen at point X in the tube. Name the
compound formed at point X.

(b) Use the kinetic particle theory to explain this observation.

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

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

(c) The student repeated the experiment using a solution of methylamine, CH3NH,, in
place of ammonia, NH3.

The white fumes were seen at point Y in the tube, rather than at point X. Explain
this difference.

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

............................................................................................................................................ [2]
[Total: 6]
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A3 Germanium, Ge, is an element in Group IV of the Periodic Table. Some of its chemistry

resembles that of carbon.

(a) How many electrons does an atom of germanium have in its outer shell?

................................................................................................................................. (1)
(b) Germanium forms a range of saturated compounds with hydrogen. These
compounds resemble the alkanes.
(i) Predict the general molecular formula for these compounds.
.......................................................................................................................... (1)
(i) Germanoethane, Ge;Hs, has a similar structure to ethane. Draw the full
structural formula for germanoethane.
(1]
(iii) Hydrochloric acid reacts with magnesium germanide, Mg2Ge, to form
germanomethane, GeHa, and magnesium chloride.
Write an equation for this reaction.
(1

(c) Germanium(IV) oxide, GeO;, is an amphoteric oxide. What do you understand by

the term amphoteric?

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

(d) An aqueous solution of germanium(ll) chloride reduces iron(lll) ions to iron(ll) ions.
Describe a test for iron(ll) ions and give the result.

BESE wovvrssesesesessseeessse s RS R RS R R bR AR R AR RS
FESUIL vv.vveerevaiaesssesssessssss b ss b RS EEA RS bbb bR R R RS SETS (2]
[Total: 7]
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dnanotu
A4 In recent years’ scientists have made tube-shaped structures of carbon calle bes

e carbon atom

(a) State two differences between the structure of a carbon nanotube and the
structure of diamond.

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

-----------------
------------------------------
.......................................................................................

................................................................................................................................. [2]
(b) Carbon nanotubes are fifty times stronger than steel.
Use ideas about structure and bonding to suggest why these nanotubes are so
strong.
............................................................................................................................... (1]
(c) Carbon nanotubes are good electrical conductors.
() State the name of another form of carbon which can conduct electricity.
.......................................................................................................................... (1]
® Carbon nanotubes conduct electricity nearly as well as copper. Explain why
copper is a good conductor of electricity.
.......................................................................................................................... [1]
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(d) Another form of carbon in buckminsterfullerene.

AN

=y =

e carbon atom
Argon can be trapped inside the cage-like structure of buckminsterfullerene.

() Explain why argon is unreactive.

(® One isotope of argon is 38Arsg,

Calculate the number of neutrons in this isotope of argon.

(e) Recently, chemists have been trying to attach atoms of transition elements to
buckminsterfullerene to make more efficient catalysts.

State two properties, other than catalysis, which distinguish transition elements
from other metals.

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

............................................................................................................................... 2]
[Total: 9]
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AS A flow diagram for the manufacture of sulfuric acid is shown below.

liquid
sulfur 98% sulfuric acid -
! sulfur sulfur l
air sulfur dioxide trioxide | le—— water
™1 burner vy converter absorber o sulfuric acid
99.5% sulfuric acid—

(a) In the sulphur burner, a spray of molten sulfur is burned in a furnace. Construct an
equation for this reaction Include state symbols.

................................................................................................................................. (1]
(b) In the converter, the following reaction occurs:
280,(g) + O,(g) = 250,(g) AH=-197kJ/mol
The yield of SO3 is 95% at 450°C and atmospheric pressure.
() Name the catalyst used in this reaction.
.......................................................................................................................... (1]

(i) Explain why increasing the pressure shifts the position of equilibrium further to
the right.

.......................................................................................................................... (1]
(i) Explain why the reaction is carried out at 450°C and not at a higher or lower
temperature.
.......................................................................................................................... [2]
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(¢) Aqueous sulfuric acid is titrated with aqueous sodium hydroxide.
H,SO, + 2NaOH — Na,SO, + 2H,0

It requires 28.0 cm? of 0.0100mol/dm? aqueous sodium hydroxide to neutralize
9.50cm? of sulfuric acid. Calculate the concentration, in mol/dm?3, of the aqueous
sulfuric acid. Give your answer to 3 significant figures.

Concentration of the aqueous sUlfuric acid ...........c.ocoveeeveeceeveve v eereneennn.s mol/dm3 [3]
[Total: 8]
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A6 The diagram shows the inside of a fireworks rocket.

‘stars’ containing solid
fuel and colour agents

LA

A rocket ‘motor’ containing
‘black powder’

fuse
stick

(a) Black powder is a mixture of charcoal, potassium nitrate and sulfur.

When black powder is ignited, the potassium nitrate decomposes to form
potassium nitrite, KNO>, and oxygen.

Write the equation for the decomposition of potassium nitrate.

(b) The oxygen liberated by the potassium nitrate oxidises the sulfur to sulfur dioxide.
State one harmful effect of sulfur dioxide on the environment.

(c) The gases produced by the burning charcoal and sulfur cause the rocket to move
upwards.

Explain why the charcoal and sulfur in the rocket ‘motor’ are present as small
grains rather than as large lumps.

......................................................................................................................................
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(d) Sodium sulfate is often used in fireworks to give yellow sparks. Describe a test for
sulfate ions and give the result.

FESUIL ...ceiceriinennrinneienennissneisassntecsnstsansianssensssntssasssntstonsssssossusnonsssnsasasssss sssnnssanesstsanes (2]

(e) Potassium chlorate(V), KCIOs, is often used in fireworks to produce flash and noise
effects.

() An aqueous solution of potassium chlorate(V) is a good oxidising agent.

Describe a chemical test for an oxidising agent and state the result.

(i) When potassium chlorate(V) reacts as an oxidising agent, the chlorate(V) ions
are reduced to chloride ions.

CilO; + BH* + 6e- —» CI- + 3H,0
How does this equation show that the chlorate(V) ion gets reduced?

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

.......................................................................................................................... [1]
[Total: 9]
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Section B

Answer three questions from this section.

B7 Petroleum is separated into fractions by fractional distillation.

(a) Explain how fractional distillation separates petroleum into different fractions.

-------------
------------------------------------------------------------------------------------------------------------
.......................
---------------------------------------------------------------------------------------------------------------
-----------------
---------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------

................................................................................................................................. (3]

(b) The refinery gas fraction contains the first four members of the alkane homologous
series.

(i) Explain the difference between saturated and unsaturated hydrocarbons.

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

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

(ii) Draw the structure, showing all atoms and bonds of the two isomers of fourth
member of alkanes.

(2]
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(c) Construct an equation for the reaction between methanol and ethanoic acid.

(d) When long chained alkanes are cracked in an oil refinery, shorter chained-alkanes
and alkenes are formed.

(i) Explain why the process of cracking needs to be carried out.

............................
----------------------------------------------------------------------------------------------------------

.................................................................................................................................. (1)
(ii) Describe a chemical test that can help to distinguish between an alkane and
alkene.
.................................................................................................................................. [1]
[Total: 10]
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B8 Propanoic acid, CoHgCO5H, is a weak acid.

(a) Explain what is meant by the term weak acid.

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

--------------------------------------------------------------------------------------------------------------------------------------------- [1]
(b) Propanoic acid reacts with sodium carbonate. Write the equation forthis reaction.

............................................................................................................................................. (1]
(c) Magnesium reacts with propanoic acid to form magnesium propanoate and

hydrogen.

Mg + 2C,H,CO,H — (C,H,CO,,Mg + H,
A student added 4.80 g of magnesium to 30.0 g of propanoic acid.
) Which one of these reactants, magnesium or propanoic acid, is in excess?
Explain your answer.
e [2]

(8 Calculate both the number of moles of hydrogen and the volume of hydrogen
formed atr.t.p.

[2]
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(d) Terylene has the simplified structure shown.
O

0] O )
I I I I
—c—{-¢-o~-[J-o—c—-[J-c—o—[J-o-

M State the functional groups on the monomers used to make Terylene.

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

................................................................................................................................................ [1]
(i) State the type of polymerisation that occurs when Teryleneis made.
. [1]
(@) State one large scale use of Terylene.
................................................................................................................................................ (1]
(e) Many problems are caused by the disposal of plastics.
Describe one method of disposal of a plastic and a problem caused bythis method.
..................................................................................................................................................... [1]
[Total: 10]
e ity Yrhoof | Unified Mid-Year Examinations, December 2018 / Chemistry / Paper 2 / Class 11 Page 15 of 20

Scanned by CamScanner



B9 Copper pyrites is an ore containing compounds of copper. One of the compounds in
the ore is CuFesS,;.

(a) Calculate the mass of copper in 20.0 tonnes of CuFeS.

Mass Of COPPET ...uuvvvrreeisnnsrninneneeesinen tonnes [2]

(b) CuFeS, is heated in air. Copper(ll) oxide, iron(lll) oxide and sulfur dioxide are
formed.

Construct the equation for this reaction.

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

............................................................................................................................................. [2]
(c) Copper(ll) oxide can be reduced by heating with carbon to form copper.
Construct the equation for this reaction.
............................................................................................................................................. [1]
(d) Copper made by this reduction is impure.
Impure copper can be purified using electrolysis.
(i) Name the electrolyte used.
............................................................................................................................................. [1]
(i) What are the electrodes made from?
positive electrode (AN0de) ...t
negative electrode (Cathode) ... e [2]
(iii) Write the equations for the reactions at both electrodes.
positive electrode (AN0AR) ... .o ses e seeeeees
negative electrode (CathOde) ..............cccucuiveiiiiiii e seaesenenes (2]
[Total: 10]
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g10  Concentrated aqueous ammonia is used to make fertilisers such as ammonium
phosphate,

(NH4)3POs.

(a) Calculate the percentage by mass of nitrogen in ammonium phosphate.

.......................................................................................................................... [1]
(c) Describe a test for ammonia.

L= OO TUPRRUPPPPPPITPOPLTIITIITEEE

FESUIL oottt s sn e sn s saseaea s ean e sea s e s et e saaa e s n e R e st (2]
(d) Explain why adding calcium hydroxide to the soil at the same time as

ammonium phosphate results in loss of nitrogen from the soil.

........................................................................................................................... [2]

(e) Aqueous ammonia reacts with dilute sulfuric acid.
2NHs(aq) + H2504(aq) = (NHa)2S04(aq)

A student titrates 20.0 cm? of aqueous ammonia with 0.150 mol / dm?3 sulfuric
acid. 10.5 cm? of sulfuric acid is required to neutralise the aqueous ammonia.

Calculate the concentration, in mol / dm3, of the aqueous ammonia.

concentration of aqUEOUS AMMONIA = w.ecceerveeererireieninneinne e mol /dm3 [3]

[Total: 10]
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