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Section A

For each question there are four possible answers A, B, C, and D. Choose the one you consider to
be correct.

1 3 g of hydrogen reacted with 160 g of bromine to give hydrogen bromide, HBr.

How many molecules are present at the end of the reaction?
A 6.02x10% C 12.0x10%

B  9.03x10% D 15.1x10%

2 In an experiment, 50 cm?® of a 0.1 mol dm= solution of a metallic salt reacts exactly with
25 cm? of 0.1 mol dm=2 aqueous sodium sulfite.

The half-equation for the oxidation of sulfite ion is shown below:
S0s%(aq) + H20() —» SO4%(aq) + 2H*(aq) + 2e-

If the original oxidation number of the metal ion is +3, what is the new oxidation number of the

metal ion?
A O B +1 CcC +2 D +4
3 In an experiment, 20 cm? of an organic compound in the gaseous state was sparked with an

excess of oxygen. 40 cm?® of carbon dioxide and 20 cm? of nitrogen were obtained among the
products. All gas volumes were measured at the same temperature and pressure.

Which compound would fit the above data?

A CoHgN: B C:H:N C CeHsNO2 D CaH14N4

4 Which statement best explains why iodine is a solid while water is a liquid at room
temperature?

A lodine has a much larger molar mass than water.
B lodine has stronger and more extensive covalent bonds between its atoms in its
molecular structure.

C The van der Waals’ forces of attraction between iodine molecules are stronger than the
intermolecular hydrogen bonds in water.

D The intermolecular hydrogen bonding between water molecules is stronger than the
intermolecular van der Waals’ forces of attraction in iodine.
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5  Which standard enthalpy change of reaction allows you to determine the bond energy of the

P—CI bond?

A PCls(/) — PCls(g)

B gClz(g) + P(s) — PCIs(g)

C PCls(g) — P(g) + 5 CI(qg)

D PCls(g) — PCls(g) + Cl(g)

6  The successive ionisation energies (IE) of two elements, A and B, are given below.

IE / kJ mol—l 1st 2nd 3rd 4th 5th 6th 7th 8th
A 738 1451 7732 10542 | 13630 | 18020 | 21711 | 25661
B 1251 2298 3822 5159 6542 9362 11018 | 33604

What is the likely formula of the compound that is formed when A reacts with B?

A A>B

B AB:
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7  Use of the Data Booklet is relevant to this question.

222
86 Rn can undergo nuclear decay, where it emits an a-particle (which is a He nucleus) and

electrons in an ionisation chamber to form an element C.

Ionisation electron
Chamber

What is the identity of the element C and the path of the emitted a-particle in an electric field?

Chemical symbol of C | Path of (a—patrticles)
A a6 C 2
B a6 C 1
c e 2
D “aC 3

8 The rate of removal of paracetamol, a pain-killing drug, from the body is a first order reaction
with a rate constant, k = 0.26 h™.

How long will it take to remove 75% of the paracetamol that a patient consumes?

A 0.20h B 0.26 h C 27h D 53h
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9 Measured amounts of hydrogen and iodine are allowed to reach an equilibrium at 300 °C in
a container of known volume.

=

Hz(g) + 12(9) 2HI(9)
From which experimental method can the equilibrium constant, K, be determined?

A measuring the total pressure in the container

B slow cooling to 25 °C, breaking open the container under aqueous potassium iodide,
and titrating the iodine present with aqueous sodium thiosulfate

C rapid cooling to 25 °C, breaking open the container under aqueous potassium iodide,
and titrating the iodine present with aqueous sodium thiosulfate

D  withdrawal of a measured sample of the equilibrium mixture, followed by complete
decomposition of the hydrogen iodide present, and then titrating the total amount of
iodine with aqueous sodium thiosulfate

10 Water dissociates into ions to establish following equilibrium:
H.O(l) H*(ag) + OH(aq)

Which is true about the dissociation of water?

A Dissociation of water is an exothermic process.
B  When temperature increases, pH becomes lower than pOH.
C  Water is only neutral at room temperature.

D  For pure water, the values of its dissociation constant (Ka), ionic product (Kw) and
concentration of H* increase in the order: Ka < Ky < [H]
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11 Using a colorimeter, the following reaction is studied by finding the time taken for a coloured
reactant, D, to decolourise. The reaction is catalysed by Y.

D+E — > F+G

The following results are obtained:

, Vol of solution added / cm? _
Experiment Time taken /s
D E Y H20
1 10 20 10 10 20
2 10 10 10 20 40
3 10 20 5 15 40
4 5 20 10 15 10

What is the rate equation for the reaction?
A rate = k[D][E] C rate = K[E][Y]

B rate = K[D][Y] D rate = K[D][E][Y]

12 Four compounds of some Period 3 elements are listed below.
Na2O SiCl4 SOz NacCl

Water is added separately to each compound. Pairs of the resulting solutions are mixed
together.

Which pair of solutions would give a solution of pH 7?

A NaCl and Na,O C NaCl and SO,

B Na,O and SiCl4 D SiClsand SO,

13 The alkanes used to be known as the paraffin hydrocarbons — paraffin meaning “lack of
affinity” (i.e. unreactive).

Which statement best explains the “lack of affinity” in alkanes?
A The atoms are arranged tetrahedrally around each carbon atom.
B The alkanes have van der Waals forces of interaction.
C  There are no significant dipole moments in C—H and C-C bonds.

D  There is free rotation about C—C single bonds.
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14 The labels had become detached from four bottles in the laboratory. A student realised that
the contents of one of them could be easily be identified because, on addition of water it
would not give fumes of hydrogen chloride.

Which did not give the acid fumes?
A AIZCIG C PCIS

B MgCl D SiCly

15 Which oxide will not dissolve in sodium hydroxide?
A Nazo C P4010

B SiO; D AOs3

16 The high reactivity of fluorine is largely due to the low energy of the F—F bond.
Which statement best accounts for the weak F—F bond?
A The F-F bond is weak because of the repulsion between the non-bonding electrons.
B The F-F bond is weak because of the short bond length.
C The F-F bond is weak because of the small nuclear charge of fluorine atom.

D The F—F bond is weak because of the small size of fluorine atom.

17 Which statement explains how graphite acts as a lubricant?
A  Graphite consist of carbon bonded to 3 other carbon atoms.
B Graphite has delocalised electrons throughout its layers.
C Graphite has weak van der Waals’ attraction between layers.

D Graphite has a flat hexagonal arrangement of atoms in its layers.
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18 Which statement about the effect of a catalyst on a reversible reaction is correct?
A ltincreases the yield of the product in an equilibrium.
B It reduces the activation energies of the forward reaction and the reverse reaction.
C It reduces the rate constant for both the forward reaction and the reverse reaction.

D Itincreases the rate of collisions between the reacting particles.

19 Which enthalpy change is always exothermic?
A Formation
B Lattice energy
C lonisation energy

D Bond energy

20 A new industrial preparation of ethyl ethanoate has been developed using cheap sources of
ethanol.

Cu catalyst
CH5CH,0H » CH3CHO » CH,;CH(OH)OQCH,CH,
+ CH,CH,0H

CH;CO,CH,CHj5
Which type of reaction is involved at some stage of this reaction sequence?
A nucleophilic addition
B condensation
C  disproportionation

D reduction
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21  Which compound is least likely to be prepared directly from methylbenzene?

COOH

O-

CH;

o

Br

CHzBr

O-

CH,
NO,

O

22 Complete combustion of compound X gives carbon dioxide and water only. A sample of X is
mixed with aqueous potassium(V) dichromate and boiled under reflux for one hour. The
mixture is then distilled and the only organic substance present is boiled.

The organic substance collected reacts with sodium to give hydrogen, but does not react with
2,4-dinitrophenylhydrazine and does not react with ethanol in the presence of concentrated
sulfuric acid to give an ester.

What can be deduced from this information?
A  Xis a carboxylic acid
B  Xis aketone
C Xisan alcohol

D X is an alkane
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23 The first stage in the synthesis of compound P, a drug used in reducing fever, is the reaction
between compound O and phenylhydrazine.

CH3COCH,CO,CH,CH;  + @NHNHZ > P

@] phenylhydrazine

What is P ?

A CH3COCH2CONH—@
CHy
CH,CO,CH,CHs
_CHs
! CH,CO,CH,CH3
CH,CH;
! CH,COCHj

24 A common industrial solvent is a mixture of propanone, CHsCOCHs;, and pentyl ethanoate,
CH3CO2(CH2)4CHs.

w

Which reagent would have no reaction with this industrial solvent?
A HCl(aq)
B HCN(aq) with a little KCN
C Na(s)

D NaBH4
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25  The compound shown is a hormone produced during pregnancy to suppress ovulation.

CH,

HO

Which reagent would not give positive results with this compound?
A Agueous bromine
B 2, 4-dinitrophenylhydrazine
C Fehling’s reagent

D Na,CO3
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Section B

For each of the questions in this section, one or more of the three numbered statements 1 to 3 may
be correct. Decide whether each of the statements is or is not correct (you may find it helpful to put
a tick against the statements that you consider to be correct.)

The responses A to D should be selected on the basis of

A B C D

1,2, and 3 are land 2onlyare | 2and 3 only are

1 only is correct
correct correct correct

No other combination of statements is used as a correct response.

26 For which pair does the first species contain more unpaired electrons than the second

species?
1 N-, C*
2 Mn?*, Co?*
3 Mn**, Co

27 At 298 K, the numerical values for the dissociation constant of the aliphatic carboxylic acids,
RCO2H and R:CO;H in aqueous solution are 2.1 x 1078 and 2.2 x 10~ respectively.

Which can be inferred from the given information?
1  The pH of 1 mol dm= RCO-H is greater than 1 mol dm=2 R,COH.
2 The Kp of RCO;™ is greater than that of R1CO;".

3 The acid strength of RCOH is greater than that of R1CO2H.

28 Which are correct about the role of ammonia in the reactions it is involved?

reaction role of ammonia
1 CuO + 6NHz — [Cu(NH3)4]** + 2NH2™ + H,0O Brensted acid
2 2Na+ 2NH3; — 2NaNH; + H; oxidising agent
3 CHsCl + NH3z — CHsNH; + HCI Brgnsted base
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The responses A to D should be selected on the basis of

A B C D

1,2, and 3 are land 2onlyare | 2and 3 only are

1 only is correct
correct correct correct

No other combination of statements is used as a correct response.

29 Deuterium, D, is the 2H isotope of hydrogen. DBr has the same chemical properties as HBr.

Which compounds could be made by the reaction of DBr with another compound in a single
reaction?

1 Br

2 CHBrCHDBr

3 CHsCHBr(OD)

30 Which compounds form a single organic product when each is heated separately with
acidified potassium manganate(VIl) solution?

1
CHj CHj

CHs

3 CHg—CHz—CHz—CH:CHz

— End of Paper—
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