CHERRY HILL TUITION EDEXCEL CHEMISTRY AS PAPER 14

1)
The equation for the complete combustion of octane is

2CH 5 + 2505 — 16005 + 18H.0
{a) The mass of 10 mol of octane is

OA O66kg
OB ll4kg
OC 210kg
OD 228kg

{b) The volume of 1 mol of any gas (measured at room temperature and pressure)
is 24dm?®. Hence the volume of oxygen (measured at room temperature and
pressure) required for the complete combustion of 10 mol of octane is
(1)

OA 240 dm?
OB 300dm?
OcC 3000dm’ 5 caacil
OD 6000 dm*
2)
The enthalpy change for the reaction
CH(g) —+ C(g) + 4H(g)
is +1648 kJ mol . Hence the mean bond enthalpy for the C-H bond is
OA +329.6k mol"
OB +412.0kJ mol" ¥ mairk)

OC +1648 kI mol”’
OD +6592 k) mol!
3)

Ethane reacts with chlorine when the substances are exposed to UV radiation.

{(a) The equation for this reaction is
(1)

OA CHg+CL — CH.C +HC
OB C:Hg+Ch — C:HyCk +H:
OcC CHg+CL = 20H,C1

OD CH, +Ch — CHLCL

(b) The role of the UV radiation in the reaction is o

O A break the Cl—Cl bond forming Cle free radicals.
OB break the CH—CI bond forming C17 and CI fons.
OC break the C—C bond in ethane forming CH,= free radicals.

O D break a C—H bond in ethane forming C;H.» free radicals.
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(¢} The owverall reaction between ethane and chlorine is best described as

OA addition
OB homolytc fission.
O C Theterolytic fission.

D substftion.
4)

This question concerns the following compounds

N

Which of these compounds will show geometric (E-Z or cis/trans) isomerism?
OA
OB
aoc

O
5)
The correct name for the compound shown below is

~

OC 3-methylbut-3-ene 1 mark)

= 1 mark)

O A 2-methylbut-3-ene

OB 3-methylbut-2-ene

O D Z-methylbut-2-ene

6)

Most compounds of lead are msoluble, an exception being lead(1l) nitrate. Therefore a
good method of preparing lead(IT) sul fate is

O A adding dilute sulfuric acid o lead metal.
OB adding concentrated sulfuric acid to lead metal.
O C adding dilute sulfuric acid to lead(11) nirate sofution. 1 mark)

O D adding dilute sulfuric acid to solid lead({ll) oxide.
7)

Metals usually have high melting temperatures and boiling temperatures because there
are

O A swong atractions between the ions.
OB  strong atractions between the delocalised electrons.
O C strong attractions between the jons and the delocalised electrons. 1 mark)

O D swrong intermolecular forces.
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8)
In 2006, the concentration of carbon dioxide in the atmosphere was 382 ppm. This is
equrvalent to

O0A 0.00382%

OB 0.0382%

OC 0.382% = | mark)
O 382%
9)

A hazard that is particularly associated with alkanes is that they are

[0 A corrosive.

OB flammable,

[0 C toxic by inhalation, iRk

OD  toxic by skin absorption.

10)

Complete combustion of 50 em® of a hydrocarbon vapour gave 350 em® of carbon

dioxide, both gas volumes being measured at the same temperature and pressure. The
formula of the hydrocarbon could be

L] A CgHis

OB CHy

OC CH, 1mark)
(1D CsHps

11)

In an experiment to determine the enthalpy change of combustion of an alcohol, a spirit
burner containing the alcohol was weighed, lit and placed under a copper can containing
a known volume of water. The temperature rise of the water was measured and the
bumer re-weighed. The enthalpy change calculated from the results was much less
exothermic than the value reported in the literature.

Which of the following factors is most likely to be the cause of this error?

[J A Heat loss around the side of the copper can.
[1 B The use of a thermometer with a range of 0 — 110 °C rather than 0 — 50 °C.
[1 C The use of a measuring cylinder for measuring the water rather than a pipette.

[ D Evaporation of the alcohol during the weighing. 1 mark)

12)

(@) Coral reefs are produced by living organisms and predominantly made up of calcium
carbonate. It has been suggested that coral reefs will be damaged by global warming
because of the increased acidity of the oceans due to higher concentrations of carbon
dioxide.

(i) Write a chemical equation to show how the presence of carbon dioxide in water
results in the formation of carbonic acid. State symbols are not required.

(1}
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(i) Write the ionic equation to show how acids react with carbonates.
State symbols are not required.

(b} One method of determining the proportion of calcium carbonate in a coral s to
dissolve a known mass of the coral in excess acid and measure the volume of
carbon dioxide formed.

In such an experiment, 1.13 g of coral was dissolved in 25 cm® of hydrochloric acid
(an excess) in a conical flask. When the reaction was complete, 224 em? of carbon
dioxide had been collected over water using a 250 cm® measuring cylinder.

(i} Draw a labelled diagram of the apparatus that could be used to carry out this
eXperiment.

(i} Suggest how you would mix the acid and the coral to ensure that no carbon
dioxide escaped from the apparatus.
(1}

(iii) Calculate the number of moles of carbon dioxide collected in the experiment.

[The molar volume of any gas is 24 000 cm® mol ! at room temperatire and
pressure. |
{1}

(iv) Complete the equation below for the reaction between calcium carbonate and
hydrochloric acid by inserting the missing state symbols.
(1}

Cal0y( )+ 2HCI § =+ Call §+ HaO(1) + OO )
(v) Calculate the mass of 1 mol of calcium carbonate.

[Assume relative atomic masses: Ca =40, C= 12,0 = 16,
(1}

{vi) Use your data and the equation in (iv) to calculate the mass of calcium carbonate
in the sample and the percentage by mass of calcium carbonate in the coral
Ciive your final answer to three significant figures.

{vii) When this experiment is repeated, the results are inconsistent. Suggest a reason
for this other than errors in the procedure, measurements or calculations.
(1)

13)

{c) Magnesium chloride may be prepared from magnesiom by reaction with chlorine
or with hydrochloric acid. Compare these two preparations in terms of the atom
economies of the reactions. Mo calculation is required.

]

14)
U Alkenes are unsaturated hydmcarbons which, because of their reactivity, are important
industrial starting materials. Alkenes for industrial use are obtained by cacking alkanes.

() Write the equation for the cracking of decane (CypHha) to form 1 molecule of propene
as the only alkene
(1)
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(b) The carbon—carbon double bond in alkenes consists of a o and a & bond.

(1) Explam, using diagrams, the difference batween the o and the  bond in the
carbon—carbon double bond of an alkene.
(4)

[Magrams
Explanation

(1) State the tvpe and mechanism mvolved in the typical reaction of alkenes,
(1)

¥ ) By considenng the strength and structure of the © bond, explam why alkenes are

() When propene reacts with hydrogen bromide, there are two possible products.
(i) Draw a displayed formula of each of these products and label the major product,

9
| )

(i) Crive the mechanism for the reaction of propene with hydmpen bromide which
forms the major product.
(3)

(i) Explain, by referring to the mechanism, why the major product is formed.
{d) The polymer pobvipropens) s manufactured from propene.
(1) Write an equation for the polymerization, drawing the displayed formula of the

repeat unit of poly{propenz).

(i) UV radistion causes polyipropene) to degmde. Sugpest one advantapge and one
disadvantage of this.

Advantage

[nsadvantape

15)
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The enthalpy change of combustion of ethanol was determined using the apparams
shown in the diagram below. In the experiment, the temperature increase of the water in
the beaker is measured when a known mass of the ethanol is burned.

beaker water

spirit burner

{a) The results of the experiment are summarised in the table below.,

Mass of water in the beaker 250,00 g
Mass of spirit burner + contents (initial) 63.21g
Mass of spirit burner + contents (final) 6247 g
Temperature of water (initial) 21.0%C
Temperature of water (final) ) P

(i) Calculate the heat energy produced by the combustion of the alcohol using the
equation
heat energy produced (1) = mass of water * 4.18 x temperature change
(1)

(ii) Calculate the number of moles of ethanol burned in this experiment (the formula
of ethanol 1s CoH<OH).
(3)

(iii} Use the equation below to calculate the enthalpy chanpe of combustion of
ethanol in kJ mol ™', Give the value an appropriate sign,

AH = heat energy produced + number of moles

{b) The data book value for the enthal py change of combustion of ethanol
is <1370 kJ mol ',

(i) Calculate the percentage error in the value calculated in (a)iii) in comparison
with the data book vahe.
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{ii) List three ways in which the design of the experiment causes the results to be
so different from the data book value. (You should be specific but detailed
explanations are not required.)

(iii) Use the data book values for enthalpy changes of combustion given in the table
below to calculate the enthalpy change of formation of ethanol.

Substance Enthalpy ¢ E‘ﬂﬂﬂf of ]'Dﬂmblmtion
/K1 mol
Cis, graphite) 304
Hag) 86
C;HOH(I) 1370

16)
Sulfamic acid is a white solid used by phunbers as a limescale remover.

(a) Sulfamic acid contains 14.42% by mass of nitrogen, 3.09% hydrogen and
33.06% sulfur. The remainder is oxygen.

(1) Caleulate the empinical formula of sulfamic acid.

(11} The molar mass of sulfamic acid 15 97.1 gnml']. Use this information to deduce
the molecular formula of sulfamic acid

(b) A solution of sulfamic acid contains hydrogen ions. The hydrogen ions react with
magnesium to produce hydrogen gas. In an experiment, a solution containing
5.5 = 107* moles of sulfamic acid was reacted with excess magnesium. The volume
of hydrogen produced was 66 cm®, measured at room temperature and pressure.

(1) Draw a labelled diagram of the apparatus you would use to camy out this

experiment, showing how you would cellect the hydrogen produced and
measure its volume.

(1) Calculate the nmumber of moles of hydrogen, H,, produced in this reaction.

[The molar volume of a gas is 24 dm¥mol™ at room temperature and pressure]
(1)

(111) Show that the data confirms that each mele of sulfamic acid produces one mole
of hydrogen ions in selution.

(&)

=]
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