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35 Which equation represents the formation of poly(propene) from propene? 
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36 Ethene reacts with hydrogen in an addition reaction to form ethane. 
 

Which catalyst is used for this reaction? 

A iron 

B nickel 

C vanadium(V) oxide 

D yeast 
 
 
37 What is produced by the bacterial oxidation of ethanol? 

A ethene 

B sodium ethanoate 

C ethyl ethanoate 

D vinegar 
 
 
38 Which statement about addition polymers or condensation polymers is correct? 

A Addition polymers only contain carbon and hydrogen atoms. 

B One of the monomers used to make a polyester is a diamine. 

C Addition polymers contain carbon–carbon double bonds in the main chain. 

D Water is an additional product in the formation of a protein from amino acids. 
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29 Aluminium is extracted by the electrolysis of purified bauxite. 
 

Which row shows the half-equations at the electrodes and explains why one of the electrodes has 
to be replaced regularly? 

 

 half-equation 
at anode 

half-equation 
at cathode 

electrode 
replacement 

A 
 

2O2–    O2  +  4e– 
 

Al 3+  +  3e–    Al 
 

cathode replaced as it gets 
coated with aluminium 

B 
 

2O2–    O2  +  4e– 
 

Al 3+  +  3e–    Al 
 

anode replaced as it 
burns away in oxygen 

C 
 

Al 3+  +  3e–    Al 
 

2O2–    O2  +  4e– 
 

cathode replaced as it 
burns away in oxygen 

D 
 

Al 3+  +  3e–    Al 
 

2O2–    O2  +  4e– 
 

anode replaced as it gets 
coated with aluminium 

 
 
30 Which flow chart describes the correct treatment sequence of the domestic water supply? 

A filtration  chlorination  sedimentation 

B sedimentation  chlorination  filtration 

C chlorination  filtration  sedimentation 

D sedimentation  filtration  chlorination 
 
 
31 Which statement about oxides of nitrogen is correct? 

A They are made in car engines by the incomplete combustion of gasoline at a high 
temperature. 

B They are made in car engines when nitrogen in gasoline reacts with oxygen in air at a high 
temperature. 

C They are removed from car exhausts by catalytic converters and form nitrogen and 
sulfur dioxide. 

D They are removed from car exhausts when they react with carbon monoxide in catalytic 
converters. 

 
 
32 The alkenes are a homologous series. 
 

Which statement about the members of the homologous series of the alkenes is correct? 

A They have the same functional group. 

B They have the same relative molecular mass. 

C They have different chemical properties. 

D They have different general formulae. 
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17 Ethene reacts with hydrogen to form ethane. 
 

C C + �

H
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The bond energies are shown in the table. 
 

bond bond energy 
in kJ / mol 

C–C +350 

C–H +410 

H–H +436 

C=C +614 
 

What is the enthalpy change for the reaction? 

A –290 kJ / mol 

B –120 kJ / mol 

C +120 kJ / mol 

D +290 kJ / mol 
 
 
18 Zinc reacts with dilute hydrochloric acid. 
 

Which statement about the particles in the reaction is correct? 

A Increasing the concentration of dilute hydrochloric acid increases the collision rate but has no 
effect on the activation energy. 

B Increasing the concentration of dilute hydrochloric acid increases the collision rate and the 
activation energy. 

C Increasing the temperature of the reaction increases the activation energy. 

D Increasing the temperature of the reaction causes all collisions to lead to a reaction. 
 
 

1
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35 The diagrams represent four monomers. 
 

H2N NH2 HOOC NH2 HO NH2 HO OH  
 

The monomers each react in a 1 : 1 ratio with the dicarboxylic acid shown. 
 

HOOC COOH 
 

How many of the four monomers shown can react with the dicarboxylic acid to form a polymer? 

A 1 B 2 C 3 D 4 
 
 
36 Propene undergoes addition reactions with bromine, hydrogen and steam. 
 

Which structures represent a product of these reactions? 
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A 1 and 3 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
37 The structures of four compounds are shown. 
 

C C

H

H

H

H

H C

H

H

C

H

1 2

H

H H C

H

H

C

H

3

H

O H H C

H

H

C C

H

H

H

H

4

H

 
 

Which compounds are members of the same homologous series? 

A 1, 2 and 3 B 1 and 2 only C 1 and 4 D 2 and 4 
 
 
38 Which statement about ethanoic acid is correct? 

A Ethanol is reduced by bacteria to produce ethanoic acid. 

B Ethanoic acid reacts with magnesium to produce a salt of formula CH3COOMg. 

C Ethanoic acid and methanol react in the presence of an acid catalyst to produce 
ethyl methanoate. 

D Ethanol reacts with acidified aqueous potassium manganate(VII) to produce ethanoic acid. 
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33 The displayed formula of but-2-ene is shown. 
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Which displayed formulae represent structural isomers of but-2-ene? 
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A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
34 Which row describes two characteristics of members of the same homologous series? 
 

 characteristic 1 characteristic 2 

A same functional group trend in physical properties 

B same physical properties same functional group 

C same general formula different chemical properties 

D 
 

differing from one member 
to the next by a CH3 unit 

similar chemical properties 
 

 
 
35 Compound W is a hydrocarbon that contains single bonds only. 
 

Which homologous series contains W? 

A alkenes 

B alkanes 

C carboxylic acids 

D alcohols 
 
 

2
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6 Ethene, C2H4, is the first member of a family of similar compounds which contains the alkene 
functional group.

 (a) State the term for a family of similar compounds which contain the same functional group.

 .............................................................................................................................................  [1]

 (b) Determine the difference in relative molecular mass between C2H4 and the next member in 
this family of similar compounds.

 .............................................................................................................................................  [1]

 (c) Write the symbol equation for the complete combustion of C2H4.

 .............................................................................................................................................  [2]

 (d) C2H4 reacts with steam to form ethanol.

 C2H4(g) + H2O(g)  C2H5OH(g) ΔH = – 45 kJ / mol

  The process happens in a closed system and the reaction reaches an equilibrium.
  The conditions for this process are 300 °C and 60 atm pressure. H3PO4 is used as a catalyst.

  (i) Complete Table 6.1 to show the effect, if any, on the concentration of C2H4(g) when the 
following changes to the conditions are applied.

   Only use the words increases, decreases or no change.

Table 6.1

change to condition effect on the concentration of C2H4(g) 
at equilibrium

temperature is decreased

some C2H5OH(g) is removed

pressure is increased

a more effective catalyst is used

 [4]

  (ii) Explain, in terms of collision theory, why the rate of the forward reaction increases if the 
temperature increases.

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

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

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

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

 .....................................................................................................................................  [3]3
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 (e) Compound B has the displayed formula shown in Fig. 6.1.

C C

C C

O

O

H

H C O

O

H

H
H

H

Fig. 6.1

  (i) Deduce the molecular formula of compound B.

 .....................................................................................................................................  [1]

  (ii) State why compound B is unsaturated.

 .....................................................................................................................................  [1]

  (iii) Draw the structure of one repeat unit of the polymer formed when compound B 
undergoes addition polymerisation.

 [2]

  (iv) Explain why 1 mol of compound B reacts with 2 mol of sodium hydroxide, NaOH.

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

 .....................................................................................................................................  [1]

  (v) Calculate the volume, in cm3, of 0.250 mol / dm3 NaOH that reacts with 0.100 mol of 
compound B.

 volume = .............................. cm3 [2]

 [Total: 18]
4
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6 The structural formulae of two compounds, A and B, are shown.

A B

CH2=CHCH3 CH3CH=CHCH3

 A and B are members of the same homologous series.

 (a) Give two reasons why the structural formulae of A and B show they are members of the 

same homologous series.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]

 (b) Explain why A and B are both hydrocarbons.

 .............................................................................................................................................  [1]

 (c) Write the symbol equation for the complete combustion of A.

 .............................................................................................................................................  [2]

 (d) Deduce the empirical formula of A.

 .............................................................................................................................................  [1]

 (e) Name compound B.

 .............................................................................................................................................  [1]

 (f) A structural isomer of B is a member of the same homologous series.

  Draw the displayed formula of this structural isomer of B.

 [1]

* 0000800000010 *
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 (g) Compound B reacts with aqueous bromine at room temperature to form product C.

  The equation is shown.

 B C

CH3CH=CHCH3  +  Br2    CH3CHBrCHBrCH3

  (i) State why this is an addition reaction.

 .....................................................................................................................................  [1]

  (ii) Describe the colour change in aqueous bromine during this reaction.

from  .......................................................  to  ................................................................  [1]

  (iii) Name product C.

 .....................................................................................................................................  [1]

 (h) Under certain conditions, one mole of B reacts with oxygen to form two moles of 

carboxylic acid D.

  Carboxylic acid D has two carbon atoms.

  (i) Draw the displayed formula of carboxylic acid D.

 [1]

  (ii) Name carboxylic acid D.

 .....................................................................................................................................  [1]

  (iii) Complete the symbol equation for this reaction.

CH3CH=CHCH3  +  .........................    .........................

 [1]

 [Total: 14]
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