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1 Aqueous bromide ions can be detected by using either aqueous silver nitrate or chlorine.

(a) (i) State what is observed when aqueous silver nitrate is added to an aqueous
solution containing bromide ions.  Write an ionic equation for the reaction which
occurs.

Observation ..............................................................................................................

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

Ionic equation ...........................................................................................................

(ii) State what is observed when an excess of concentrated aqueous ammonia is
added to the products formed in part (a)(i).

...................................................................................................................................
(3 marks)

(b) (i) State what is observed when chlorine is added to an aqueous solution containing
bromide ions.  Write an ionic equation for the reaction which occurs.

Observation ..............................................................................................................

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

Ionic equation

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

(ii) Identify one halide ion, other than chloride, which will not react with chlorine
and explain why a reaction does not take place.

Halide ion .................................................................................................................

Explanation ..............................................................................................................

...................................................................................................................................
(4 marks)

(c) Bromine reacts with cold aqueous sodium hydroxide.  The reaction is similar to the
reaction of chlorine with cold aqueous sodium hydroxide.

Write an equation for the reaction of bromine with cold aqueous sodium hydroxide.

.............................................................................................................................................
(2 marks)

SECTION  A

Answer all questions in the spaces provided.
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Table 1
Proton n.m.r chemical shift data

Type of proton δ/ppm

RCH3 0.7–1.2

R2CH2 1.2–1.4

R3CH 1.4–1.6

RCOCH3 2.1–2.6

ROCH3 3.1–3.9

RCOOCH3 3.7–4.1

ROH 0.5–5.0

Table 2
Infra-red absorption data

Bond Wavenumber/cm–1

C—H 2850–3300

C—C 750–1100

C    C 1620–1680

C    O 1680–1750

C—O 1000–1300

O—H (alcohols) 3230–3550

O—H (acids) 2500–3000

Gas constant R = 8.31 J K–1 mol–1
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2 When hydrogen and iodine gases are allowed to react, an equilibrium is established
according to the following equation.

H2(g)  +  I2(g)          2HI(g)      ∆H = –10 kJ mol–1

(a) State and explain the effect of decreasing the temperature on the equilibrium yield of
hydrogen iodide.

Effect on yield of hydrogen iodide .....................................................................................

Explanation ........................................................................................................................

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

.............................................................................................................................................
(3 marks)

(b) State and explain the effect of increasing the pressure on the equilibrium yield of
hydrogen iodide.

Effect on yield of hydrogen iodide .....................................................................................

Explanation ........................................................................................................................

.............................................................................................................................................
(2 marks)

(c) Explain why an increase in the concentration of hydrogen gas increases the
equilibrium yield of hydrogen iodide.

Explanation ........................................................................................................................

.............................................................................................................................................
(1 mark)

(d) Explain why the addition of a catalyst does not alter the position of equilibrium.

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

.............................................................................................................................................
(2 marks)

Turn over �
APW/Jan08/CHM2
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3 (a) Define the term standard enthalpy of combustion.

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

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

.............................................................................................................................................
(3 marks)

(b) Write an equation for the complete combustion of ethanol, C2H5OH

.............................................................................................................................................
(1 mark)

(c) The following table gives some standard enthalpies of formation.

Use these data to calculate a value for the enthalpy of combustion, ∆Hc , of
propan-1-ol, C3H7OH

C3H7OH(l)  +  4   O2(g)  → 3CO2(g)  +  4H2O(l)

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

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

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

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

.............................................................................................................................................
(3 marks)

(d) State how you would expect the value obtained in part (c) to differ if gaseous water,
rather than liquid water, is formed.

.............................................................................................................................................
(1 mark)

C3H7OH(l) O2(g) CO2(g) H2O(l)

∆Hf / kJ mol–1 – 315 0 –394 –286

1
2
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(e) In an experiment 0.92 g of propan-1-ol, C3H7OH, was burned and the heat given off
used to raise the temperature of 250 g of water.  The temperature rise was 16 °C.
The specific heat capacity of water is 4.2 J K–1 g–1.

Calculate a value for the enthalpy of combustion of one mole of propan-1-ol.

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

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

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

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

.............................................................................................................................................
(4 marks)

(f) Suggest why the experimental value of the enthalpy of combustion obtained in part (e)
is less reliable than the value obtained in part (c).

.............................................................................................................................................
(1 mark)

Turn over for the next question

Turn over �
APW/Jan08/CHM2

13



APW/Jan08/CHM2

8 LEAVE
MARGIN
BLANK

4 The Figures below represent the distribution of molecular energies for one mole of gas at
300 K.

(a) On Figure 1 below draw a curve to show the distribution of energies for one mole of
gas at a higher temperature.

Figure 1

(2 marks)

(b) On Figure 2 below draw a curve to show the distribution of energies for two moles of
gas at 300 K.

Figure 2

(2 marks)

Energy

Number of
molecules with
a given energy

Energy

Number of
molecules with
a given energy
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(c) Gases A and B react together.

(i) Explain why collisions between molecules of A and B do not always lead to a
reaction.

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

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

(ii) Explain why increasing the temperature by a small amount has a much bigger
effect on the rate of reaction than increasing the pressure by a small amount.

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

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

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

(iii) Explain why adding a catalyst will increase the rate of reaction between gases
A and B.

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

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

...................................................................................................................................
(5 marks)

Turn over for the next question

Turn over �
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5 (a) Deduce the oxidation state of S in SO3
2– and in SO4

2–

Oxidation state of S in SO3
2– ..............................................................................................

Oxidation state of S in SO4
2– ..............................................................................................

(2 marks)

(b) A redox reaction occurs when Cl2 reacts with SO3
2– ions in aqueous solution.

(i) Write a half-equation for the conversion of Cl2 into Cl– ions.

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

(ii) Write a half-equation for the conversion of aqueous SO3
2– ions into SO4

2– ions.

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

(iii) Hence, write an overall equation for the reaction between Cl2 and SO3
2– ions.

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

(iv) Deduce the role of SO3
2– ions in this overall reaction.

...................................................................................................................................
(4 marks)

6
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Turn over �
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6 (a) Iron can be extracted from iron(III) oxide by carbon reduction in the Blast Furnace.
The iron obtained contains impurities of carbon, sulphur and phosphorus.  These
impurities are removed from the molten iron that is taken from the Blast Furnace.

Describe how each of the impurities is removed.  Write equations for any reactions
which occur.

Suggest a reason why the sulphur impurity is removed first.
(9 marks)

(b) Explain why carbon is not used as the reducing agent to extract titanium from
titanium(IV) oxide.

(2 marks)

(c) State why extracting aluminium from its oxide ore is expensive and why carbon
reduction is not used.  Write half-equations for the reactions which occur at the
electrodes when aluminium is extracted from its oxide.

(4 marks)

END  OF  QUESTIONS

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

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

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

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

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

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

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

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

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

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

SECTION  B

Answer Question 6 in the space provided on pages 11–12.
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