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1 Use of the Data Booklet is relevant to this question. 

The gas laws can be summarised in the ideal gas equation below. 

pV = nRT 

0.96 g of oxygen gas is contained in a glass vessel of volume 7.0 × 10–3
 m3 at a temperature of 

30 °C. 

Assume the gas behaves as an ideal gas. 

What is the pressure in the vessel? 

A 1.1 kPa B 2.1 kPa C 10.8 kPa D 21.6 kPa 

2 Mohr’s salt is a pale green crystalline solid which is soluble in water. It contains two cations, one 
of which is Fe2+, and one anion which is SO4

2–.

The identity of the second cation was determined by heating Mohr’s salt with aqueous sodium 
hydroxide. A colourless gas was evolved which readily dissolved in water giving an alkaline 
solution.  

A green precipitate was also formed. 

What are the identities of the gas and the precipitate? 

gas precipitate

A NH3 Fe(OH)2 

B NH3 Na2SO4 

C SO2 Fe(OH)2 

D SO2 Na2SO4 

3 Which solid has a simple molecular lattice? 

A calcium fluoride 

B nickel 

C silicon(IV) oxide 

D sulfur 

Section A 

For each question there are four possible answers, A, B, C, and D. Choose the one you consider to 
be correct. 
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4 Use of the Data Booklet is relevant to this question. 

The gas laws can be summarised in the ideal gas equation below. 

pV = nRT 

The volume of a sample of methane is measured at a temperature of 60 °C and a pressure of 

103 kPa. The volume measured is 5.37 × 10–3
 m3. 

Assume the gas behaves as an ideal gas. 

What is the mass of the sample of methane, given to two significant figures? 

A 0.00018 g B 0.0032 g C 0.18 g D 3.2 g 

5 Which diagram shows the correct graph of pV against n for an ideal gas at constant temperature? 
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6 Use of the Data Booklet is relevant to this question. 

1.00 g of a metallic element reacts completely with 300 cm3 of oxygen at 298 K and 1 atm 
pressure to form an oxide which contains O2– ions. 

The volume of one mole of gas at this temperature and pressure is 24.0 dm3. 

What could be the identity of the metal? 

A calcium 

B magnesium 

C potassium 

D sodium 

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

The gas laws can be summarised in the ideal gas equation below. 

pV = nRT 

When an evacuated tube of volume 400 cm3 is filled with gas at 300 K and 101 kPa, the mass of 
the tube increases by 0.65 g. 

Assume the gas behaves as an ideal gas. 

What could be the identity of the gas? 

A argon 

B helium 

C krypton 

D neon 
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8 Use of the Data Booklet is relevant to this question. 

Iodine is a black, shiny, non-metallic solid and a member of Group VII. It sublimes easily on 
heating to give a purple vapour. 

A sample of iodine vapour of mass 6.35 g has a volume of 1.247 dm3 when maintained at 

constant temperature and a pressure of 1.00 × 105
 Pa. 

If iodine vapour acts as an ideal gas, what is the temperature of the iodine vapour? 

A 300 K B 600 K C 300 000 K D 600 000 K 

9 The table shows the physical properties of four substances. 

Which substance has a giant covalent structure? 



Save My Exams! – The Home of Revision 
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

10 Substances X, Y and Z are all solids. Some of their physical properties are given in the table. 

11 Use of the Data Booklet is relevant to this question. 

In an experiment, 12.0 dm3 of oxygen, measured under room conditions, is used to burn 
completely 0.10 mol of propan-1-ol. 

What is the final volume of gas, measured under room conditions? 

A 7.20 dm3 B 8.40 dm3 C 16.8 dm3 D 18.00 dm3 

12 A 10.0 cm3 bubble of an ideal gas is formed on the sea bed where it is at a pressure of 2020 kPa. 

Just below the sea surface the pressure is 101 kPa and the temperature is the same as the sea 
bed. 

What is the volume of the bubble when it rises to just below the sea surface? 

D 2 020 000 cm3 A 10.0 cm3 B 20.2 cm3 C 200 cm3 
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13 Two glass vessels M and N are connected by a closed valve. 

M N

M contains helium at 20 °C at a pressure of 1 × 105
 Pa. N has been evacuated, and has three 

times the volume of M. In an experiment, the valve is opened and the temperature of the whole 

apparatus is raised to 100 °C. 

What is the final pressure in the system? 

A 3.18 × 104 Pa 

B 4.24 × 104 Pa 

C 1.25 × 105 Pa 

D 5.09 × 105 Pa 

14 Which solid-line curve most accurately represents the distribution of molecular energies in a gas 
at 500 K if the dotted-line curve represents the corresponding distribution for the same gas at 
300 K? 
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15 Use of the Data Booklet is relevant to this question. 

When an evacuated glass tube of volume 200 cm3 is filled with a gas at 300 K and 101 kPa, the 
mass of the tube increases by 1.06 g. 

What is the identity of the gas? 

A argon 

B krypton 

C neon 

D xenon 

16 Which would behave the least like an ideal gas at room temperature? 

A carbon dioxide 

B helium 

C hydrogen 

D nitrogen 

17 The general gas equation can be used to calculate the Mr value of a gas. 

For a sample of a gas of mass m g, which expression will give the value of Mr? 

m

pVRT

pV

mRT
A Mr =  B Mr =  C Mr =  D Mr = 

RT mRT

mpV pV

18 Ethanol has a boiling point of 78 °C. At 101 kPa and 79 °C ethanol vapour does not perfectly obey 
the gas equation pV = nRT. 

What is the reason for this? 

A Ethanol vapour is in equilibrium with ethanol liquid at 79 °C. 

B There are intermolecular forces between the molecules of ethanol vapour. 

C The vapourisation of ethanol liquid is an endothermic process. 

D Vapours will not obey the gas equation perfectly at such a low pressure. 
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19 Which least resembles an ideal gas at room temperature and pressure? 

A ammonia 

B helium 

hydrogen C 

D methane 

20 Use of the Data Booklet is relevant to this question. 

When 0.15 g of an organic compound is vaporised, it occupies a volume of 65.0 cm3 at 405 K and 

1.00 × 105
 Nm–2. 

Using the expression pV = nRT, which of the following expressions should be used to calculate 
the relative molecular mass, Mr, of the compound? 

A 
4058.31

110650.15 1056

×

××××
−

B 
3105 10651

4058.310.15

−

×××

××

C 
4058.31

110650.15 1053

×

××××
−

D 
6105 10651

4058.310.15

−

×××

××

21 Which compound is the only gas at room temperature and pressure? 

A CH3CH2CH2NH2 Mr = 59.0 

B CH3CH2CH2OH 

C CH2OHCH2OH 

D CH3CH2Cl 

Mr = 60.0 

Mr = 62.0 

Mr = 64.5 
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22 Use of the Data Booklet is relevant to this question. 

The approximate percentage composition of the atmosphere on four different planets is given in 
the table below. 

The density of a gas may be defined as the mass of 1 dm3 of the gas measured at s.t.p. 

Which mixture of gases has the greatest density? 

planet
major gases / 

% by number of molecules 

A Jupiter

B Neptune

C Saturn

D Uranus

H2 89.8,  He 10.2  

H2 

80.0,  He 19.0,  CH4 1.0 

H2 96.3,  He 3.25,  CH4 0.45 

H2 82.5,  He 15.2,  CH4 2.3 

23 Measured values of the pressure, volume and temperature of a known mass of a gaseous 
compound are to be substituted into the equation pV = nRT. 

The measurements are used to calculate the relative molecular mass, Mr, of a compound. 

Which conditions of pressure and temperature would give the most accurate value of Mr? 

24 Which solid contains more than one kind of bonding? 

A copper 

B diamond 

C ice 

D magnesium oxide 
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25 Use of the Data Booklet is relevant to this question. 

When an evacuated fluorescent light tube of volume 300 cm3 is filled with a gas at 300 K and 
101 kPa, the mass of the tube increases by 1.02 g. The gas obeys the ideal gas equation 
pV = nRT. 

What is the identity of the gas? 

A argon 

B krypton 

C neon 

D nitrogen 

26 Use of the Data Booklet is relevant to this question. 

The gas laws can be summarised in the ideal gas equation. 

pV = nRT 

0.56 g of ethene gas is contained in a vessel at a pressure of 102 kPa and a temperature of 30 °C. 

What is the volume of the vessel? 

A 49 cm3 B 494 cm3 C 48 900 cm3 D 494 000 cm3 

27 Under which set of conditions is a gas most likely to behave ideally? 
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28 Use of the Data Booklet is relevant to this question. 

The gas laws can be summarised in the ideal gas equation. 

pV = nRT 

0.96 g of oxygen gas is contained in a glass vessel of volume 7000 cm3 at a temperature of 30 °C. 

What is the pressure in the vessel? 

A 1.1 kPa B 2.1 kPa C 10.8 kPa D 21.6 kPa 

29 Use of the Data Booklet is relevant to this question. 

The volume of a sample of ammonia is measured at a temperature of 60 °C and a pressure of 

103 kPa. The volume measured is 5.37 × 10–3
 m3. 

What is the mass of the sample of ammonia, given to two significant figures? 

A 0.00019 g B 0.0034 g C 0.19 g D 3.4 g 
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30 Use of the Data Booklet is relevant to this question. 

1.15 g of a metallic element reacts with 300 cm3 of oxygen at 298 K and 1 atm pressure, to form 
an oxide which contains O2– ions. 

What could be the identity of the metal? 

A calcium 

B magnesium 

C potassium 

D sodium 

31 Which diagram shows the correct graph of V against p for a fixed mass of an ideal gas at 
constant temperature? 
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32 Use of the Data Booklet is relevant to this question. 

The volume of a sample of ammonia was measured at a temperature of 40 °C and a pressure of 

95 kPa. The volume measured was 4.32 × 10–5
 m3. 

What is the mass of the sample of ammonia? 

A 2.7 × 10–5
 g B 2.1 × 10–4

 g C 2.7 × 10–2
 g D 2.1 × 10–1

 g 
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33 Three substances, R, S and T, have physical properties as shown. 
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34 The Boltzmann distribution for a gas at constant temperature is shown below.

n = number of gas
molecules having a
given kinetic energy

0
0

kinetic energy

X

Y
Z

If the temperature of the gas is reduced by 10 °C the graph changes shape. 

What happens to the values of n for the points marked X, Y and Z? 

35 At room temperature and pressure chlorine does not behave as an ideal gas.

At which temperature and pressure would the behaviour of chlorine become more ideal? 
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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

BA DC

1, 2 and 3 
are 

correct 

1 and 2 
only are 
correct 

2 and 3 
only are 
correct 

1 only 
is 

correct 

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

36 The stoichiometry of a catalysed reaction is shown by the equation below.

P (g)  +  Q (g)    R (g)  +  S (l) 

Two experiments were carried out in which the rate of production of R was measured. The results 
are shown in the diagram below. 

0
0

amount
of R

experiment 1

experiment 2

time

Which changes in the conditions might explain the results shown? 

1 

2 

3 

A lower pressure was used in experiment 2. 

A different catalyst was used in experiment 2. 

Product S was continuously removed from the reaction vessel in experiment 2. 
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37 A student borrowed a friend’s chemistry notes and copied out the notes in the box below.

Which statements are correct? 

A gas behaves less like an ideal gas when the gas 

1 

2 

3 

is at low pressure. 

is at low temperature. 

can be easily liquefied. 

38 Which diagrams represent part of a giant molecular structure?

1 2 3

= C = C = Na
= Cl

39  What are necessary properties of a dynamic equilibrium?

1 

2 

3 

Equal amounts of reactants and products are present. 

Concentrations of reactants and products remain constant. 

The rate of the forward reaction is the same as the rate of the reverse reaction. 
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40 If N2O4 gas is placed in a sealed vessel the following equilibrium is established.

N2O4(g)    2NO2(g) 

The forward reaction is endothermic. 

What happens when the temperature is increased? 

1 

2 

3 

The equilibrium constant increases. 

The partial pressure of NO2 increases. 

The activation energy is unchanged. 

41 The gas laws can be summarised in the ideal gas equation.

pV = nRT 

where each symbol has its usual meaning. 

Which statements are correct? 

1 

2 

3 

One mole of an ideal gas occupies the same volume under the same conditions of 
temperature and pressure. 

The density of an ideal gas at constant pressure is inversely proportional to the temperature, 
T. 

The volume of a given mass of an ideal gas is doubled if its temperature is raised from 25 °C 

to 50 °C at constant pressure. 

42 Which of these substances have a giant structure?

1

2 

3

 silicon(IV) oxide 

baked clay found in crockery 

 phosphorus(V) oxide 
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43 Which substances have a giant structure?

1

2

3 

 calcium oxide 

 calcium 

baked clay found in crockery 

44 When a sample of a gas is compressed at constant temperature from 1500 kPa to 6000 kPa, its
volume changes from 76.0 cm3 to 20.5 cm3. 

Which statements are possible explanations for this behaviour? 

1 

2 

3 

The gas behaves non-ideally. 

The gas partially liquefies. 

Gas is adsorbed on to the vessel walls. 

45 Which equations apply to an ideal gas?

[p = pressure, V = volume, M = molar mass, ρ = density, c = concentration, R = gas constant, 
T = temperature] 

1 p = 
M

ρRT
2 pV = MRT 3 pV = 

M

cRT




