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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 The citrus flavour of lemons is due to the compound limonene, present in both the peel and the 
juice. 

limonene

What is the mole ratio of carbon dioxide to water produced when limonene is completely burnt in 
oxygen? 

2 How many moles of oxygen molecules are needed for the complete combustion of one mole of 
3-3-methylpent-2-en

A 9 B 9
2

1 C 18 D 19 



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

3 A student investigates four different fuels. Each fuel is used separately to raise the temperature of 

1 dm3 of water from 20 °C to 100 °C. Each fuel undergoes complete combustion. All other 
conditions are the same in each experiment. 

Which fuel would produce the smallest amount of carbon dioxide in these experiments? 

fuel
energy released 
per mole of fuel 

A ethanol

B methane

C methanol

D propane

1367 kJ mol–1 

890 kJ mol–1 

715 kJ mol–1 

2220 kJ mol–1 

4 Which equation correctly represents the balanced equation for the complete combustion of a 

hydrocarbon with the formula CxHy? 

A CxHy  +  (x + 
2

y
)O2  →  xCO2  +  

2

y
H2O 

B CxHy  +  (x + 
4

y
)O2  →  xCO2  +  yH2O 

C CxHy  +  (x + 
4

y
)O2  →  xCO2  +  

4

y
H2O 

D CxHy  +  (x + 
4

y
)O2  →  xCO2  +  

2

y
H2O 

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

When 0.47 g of a hydrocarbon was completely burnt in air, the energy released heated 200 g of 

water from 23.7 °C to 41.0 °C. 

What was the amount of energy absorbed by the water? 

A 0.47  ×  4.18  ×  17.3 J 

B 0.47  ×  4.18  ×  (  (  (  (273 J 

C 200  ×  4.18  ×  17.3 J 

D 200  ×  4.18  ×  (  (  (  (273 J 
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6 One of the reactions taking place in a catalytic converter in a car exhaust system is between 
nitrogen oxide and octane (unburned petrol). The products of this reaction are non-toxic. 

Which is the correct equation for the reaction? 

A C8H16 + 16NO → 8CO + 8N2 + 8H2O 

B C8H16 + 24NO → 8CO2 + 12N2 + 8H2O 

C C8H18 + 17NO → 8CO + 8
2

1 N2 + 9H2O 

D 1C8H18 + 25NO → 8CO2 + 12
2

N2 + 9H2O 

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

A significant contribution to atmospheric carbon dioxide levels comes from the thermal 
decomposition of limestone, in the manufacture of cement and of lime for agricultural purposes. 

Cement works roast 1000 million tonnes of limestone per year and a further 200 million tonnes is 
roasted in kilns to make lime. 

What is the total annual mass output of carbon dioxide (in million tonnes) from these two 
processes? 

A 440 B 527 C 660 D 880 

8 When gaseous chemicals are transported by road or by rail they are classified as follows. 

flammable non-flammable poisonous

Which commonly transported gas is non-flammable? 

A butane 

B hydrogen 

C oxygen 

D propene 
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9 0.200 mol of a hydrocarbon undergo complete combustion to give 35.2 g of carbon dioxide and 
14.4 g of water as the only products. 

What is the molecular formula of the hydrocarbon? 

A C2H4 B C2H6 C C4H4 D C4H8 

10 Most modern cars are fitted with three-way catalytic converters in the exhaust system. 

Which three gases are removed by such a catalytic converter? 

A carbon monoxide, hydrocarbons, nitrogen oxides 

B carbon monoxide, carbon dioxide, nitrogen oxides 

C carbon monoxide, nitrogen oxides, sulfur dioxide 

D hydrocarbons, nitrogen oxides, sulfur dioxide 

11 Which hydrocarbon would not be collected in the inverted tube by heating pentane, 
CH3(CH2)3CH3, in the apparatus shown? 

water

pentane on
mineral fibre

aluminium
oxide

very strong
heat

hydrocarbons

A CH4 

B CH3CH3 

C CH3CH2CH=CH2 

D CH3(CH2)8CH3 
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12 A pure hydrocarbon is used in bottled gas for cooking and heating. 

When 10 cm3 of the hydrocarbon is burned in 70 cm3 of oxygen (an excess), the final gaseous 
mixture contains 30 cm3 of carbon dioxide and 20 cm3 of unreacted oxygen. All gaseous volumes 
were measured under identical conditions. 

What is the formula of the hydrocarbon? 

A C2H6 B C3H6 C C3H8 D C4H10 

13 The petrol additive tetraethyl-lead(IV), Pb(C2H5)4, is now banned in many countries. When it is 
completely burned in air, lead(II) oxide, CO2 and H2O are formed. 

How many moles of oxygen are required to burn one mole of Pb(C2H5)4? 

A 9.5 B 11 C 13.5 D 27 

14 Which of these compounds, on complete combustion of one mole, will release the greatest 
amount of energy? 

A CH3CH2CH2OH 

B CH3CH2CH3 

C CH3CH2CO2H 

D CH3COCH3 

15 The complete combustion of alkanes to produce carbon dioxide and water is an important
exothermic reaction.

Which line on the graph shows the relationship between the number of carbon atoms in the alkane
and the number of moles of oxygen gas needed for complete combustion of the alkane?

1

number of
moles of
oxygen gas

number of carbon atoms in alkane

A

B

C

D
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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

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. 

16 Element X is a solid. It occurs as a contaminant of carbonaceous fuels. 

Its oxide Y is formed in car engines. 

Further oxidation of Y to Z can occur in the atmosphere. 

Which statements about Y and Z are correct? 

1 

2 

3 

Molecule Y has lone pairs of electrons. 

The atmospheric oxidation of Y to Z is a catalysed reaction. 

Y is a colourless gas. 

17 For complete combustion, 1 mol of an organic compound X was found to require 2.5 mol of 
molecular oxygen. 

Which compounds could be X? 

1 C2H5OH 

C2H2 2 

3 CH3CHO 

B DC




