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Section A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.
A1

The list below shows the chemical formulae of some compounds.
(NH4)2SO4

Ag2CO3

NaBr

ZnCl2

CaCl2

FeSO4

Al2O3

KNO3

SiO2

Use the list to answer the questions below. The chemical formulae can be used
once, more than once, or not at all.
(a)

State one substance that is coloured.
[1]

(b)

State one substance that can be prepared by precipitation.
[1]

(c)

State one substance that is used as a catalyst in the cracking of bitumen into
useful shorter fractions.
[1]

(d)

State one substance that reacts with both an acid and an alkali.
[1]

(e)

State one aqueous substance that produces a white precipitate that is insoluble
in excess aqueous sodium hydroxide.
[1]
[Total: 5]
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A2

The table below shows the atomic structure of six particles, represented by the
letters A to F. The particles are either atoms or ions. The letters are not the symbols
of the elements.

particle

(a)

number of
electrons

protons

neutrons

A

15

15

16

B

10

11

12

C

19

19

22

D

18

17

20

E

17

17

16

F

19

19

20

State and explain from the table which two particles are isotopes.

[1]
(b)

Which two particles are part of a compound that is able to conduct electricity in
both aqueous and molten state? Explain your answer.

[2]
(c)

Draw a ‘dot-and-cross’ diagram to show the bonding between particle A and
particle E. Show only valence electrons.

[1]
[Total: 4]

A3

An experiment was set up to determine the rate of diffusion of 100 cm3 of some
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gases. The table shows the gases that were being tested.

gases tested
carbon monoxide
sulfur dioxide
methane
nitrogen
chlorine
oxygen

(a)

Name and explain which gas diffused the fastest.

[2]
(b)

Explain in terms of kinetic particle theory why the temperature has to be kept
constant in this experiment.

[2]
(c)

Name one gas in the table where this apparatus is unsuitable for finding the
rate of diffusion. Explain your answer.

[1]
[Total: 5]

A4

The leaf of the rhubarb plant was crushed and mixed with an organic solvent. The
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coloured pigments were extracted to give a dark green solution. Chromatography
was carried out to separate the pigments. The results of the experiment are shown
below.

(a)

(i)

Calculate the Rf values for pigments X and Y.

[2]

(ii)

The Rf values of different plant pigments based on scientific literature is
shown in the table below.
pigment

Rf value

beta-carotene

0.40

chlorophyll A

0.77

chlorophyll B

0.75

xanthophyll

0.45

Identify pigments X and Y.
[1]

(iii)

Describe the principle by which separation of the pigments found in the
6092/02/4Exp/Prelim/2018

[Turn over

6
rhubarb plant is achieved using chromatography.

[2]
(b)

Oxalic acid can also be extracted from the plant.
What deduction can be made about oxalic acid from each of the following
experiments?
(i)

One mole of aqueous oxalic acid reacts with two moles of aqueous
sodium hydroxide.

[1]
(ii)

Aqueous oxalic acid turns acidified potassium manganate(VII) from
purple to colourless.

[1]
[Total: 7]
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A5

Glucose reacts with excess oxygen to produce carbon dioxide and water in a
process known as aerobic respiration.
The enthalpy change and chemical equation for the reaction of 1 mole of glucose
with oxygen is shown below.
C6H12O6 (s) + 6O2 (g) ® 6CO2 (g) + 6H2O (g)

DH = -2300 kJ/mol

In a reaction, 150 cm3 of carbon dioxide was produced.
(a)

Is the reaction exothermic or endothermic?
Explain your answer in terms of bond breaking and bond forming.

[2]
(b)

Calculate the energy change for the reaction.

[2]

(c)

Draw an energy profile diagram for the reaction of 1 mole of glucose with
excess oxygen. Indicate the enthalpy change, DH, and activation energy, Ea,
on the diagram clearly.

[3]
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(d)

In another experiment, an aqueous solution of glucose was heated with
alkaline copper(II) sulfate solution and a brick-red precipitate of an oxide of
copper was formed. A 1.44 g sample of this oxide was found to contain 1.28 g
of copper.
Calculate the empirical formula of this oxide of copper.

[2]
[Total: 9]
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A6

The rate of reaction between a metal and an acid can be investigated using the
apparatus shown below.

A piece of zinc metal was added to 50.0 cm3 of 2.00 mol/dm3 hydrochloric acid. The
acid was in excess. The hydrogen evolved was collected in the gas syringe and its
volume measured every minute. The results were plotted and labelled as graph 1.

(a)

The experiment was repeated to show that the reaction between zinc metal
and hydrochloric acid can be catalyzed by copper. A small volume of aqueous
copper(II) chloride was added to the acid before zinc metal was added. The
results of this experiment were plotted on the same grid and labelled as graph
2.
(i)

Explain why the reaction mixture in the second experiment contains
copper. Include an ionic equation in your answer.

[2]
(ii)

Explain how graph 2 shows that copper catalyses the reaction.

[2]
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(b)

With all other experimental conditions remaining the same, the experiment was
repeated a third time by adding a piece of zinc metal to 50.0 cm3 of 2.00
mol/dm3 ethanoic acid.
(i)

Sketch the curve obtained for the third experiment on the same diagram
and label it graph 3.
[1]

(ii)

Describe and explain the difference in the shape of your graph.

[3]
(c)

The experiment was repeated a final time by adding powdered zinc metal to
50.0 cm3 of 2.00 mol/dm3 hydrochloric acid.
What will happen to the rate of reaction? Explain your answer using ideas
about reacting particles.

[2]
[Total: 10]
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A7

Fats are solids at room temperature and pressure. They contain mainly saturated fat
molecules. Oils are liquids at room temperature and pressure. They contain a larger
proportion of unsaturated fat molecules.
(a)

The structure of a fat or oil molecule is shown below where R, R’ and R”
represent long hydrocarbon chains.

(i)

Identify the functional group which is present in the molecule

[1]
(ii)

Soap is a mixture of sodium salts of the long-chain fatty acids produced
from the hydrolysis of animal fat with aqueous sodium hydroxide.
Fat + 3NaOH ® RCO2Na + R’CO2Na + R”CO2Na + Glycerol
Draw the full structural formula of glycerol.

[1]
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(b)

One mole of iodine will react with one mole of carbon-to-carbon double bonds
in oil. The degree of unsaturation in oil can be found by reacting the oil with a
known amount of iodine. The excess iodine is determined by titrating with
sodium thiosulfate solution.
I2 + 2Na2S2O3 ® Na2S4O6 + 2NaI
The number of grams of iodine that react with 100 g of oil is called the iodine
number.
42.5 g of iodine was added to 35.1 g of corn oil. The excess iodine needed
24.2 cm3 of 0.121 mol/dm3 sodium thiosulfate solution for complete reaction.
(i)

Calculate the number of moles of iodine that reacted with the corn oil.

[3]

(ii)

Hence, calculate the iodine number of the corn oil.

[2]
[Total: 7]
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A8

The structure below shows a molecule of but-2-ene.

(a)

Draw 2 isomers of but-2-ene.

[2]

(b)

But-2-ene is able to form poly(but-2-ene).
Draw the full structural formula of poly(but-2-ene)

[1]
[Total: 3]

--- End of Section A ---
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