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1. This question is about alkenes and polymers. 
(a) (i) Ethene (C2H4) can be represented by di=erent types of formula. 

Complete the table by giving the missing information.       (2) 
 

 
 

(ii)  Ethene is a member of the homologous series of alkenes. 
All members of the same homologous series have the same general formula. 
Give two other characteristics of a homologous series.      (2) 

 
1 ................................................................................................................................  
 
...................................................................................................................................  
 
2 ................................................................................................................................  
 
................................................................................................................................... 
 
 

(b) Ethene is used to make poly(ethene). 
(i)  State the type of polymerisation used to form poly(ethene).    (1) 

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

(ii)  Complete the equation for the polymerisation of ethene.     (2) 

 
 

 
 
 
 
 
 
 
 
 
 
 



(iii)  Poly(ethene) is used to make plastic bags. 
Corn starch from plants can also be used to make polymers for plastic bags. 
The table gives some information about poly(ethene) and polymers made from 
corn starch. 

 

 
 

Use the information in the table and your knowledge to discuss the advantages 
and disadvantages of using poly(ethene) to make plastic bags.    (5) 

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



(c) The diagram shows the repeat unit of another polymer. 

 
 

Draw the displayed formula of the monomer used to make this polymer.   (1) 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 13 marks) 
  
 
 
 
  



2. The boxes show the displayed formulae of six organic compounds, P, Q, R, S, T 
and U. 

 
 

(a) Use the letters P, Q, R, S, T and U to answer these questions. 
Each letter may be used once, more than once or not at all. 
(i)  Give the letter of the compound that is not a hydrocarbon.     (1) 

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

(ii)  Give the letters of the two compounds that have the same empirical formula. 
(1) 

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

(iii)  Give the letter of the compound that is used to manufacture poly(propene). 
(1) 

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

(b) Describe a test that can be used to distinguish between compounds Q and T. 
                      (3) 

 
Test ............................................................................................................................  
 
...................................................................................................................................  
 
Result with compound Q .............................................................................................  
 
................................................................................................................................... 
 
Result with compound T ……........................................................................................  
 
................................................................................................................................... 
 
 



(c) Compounds P, Q and R are members of the same homologous series. 
Give two characteristics of a homologous series.        (2) 

 
1 ................................................................................................................................  
 
...................................................................................................................................  
 
2 .................................................................................................................................  
 
................................................................................................................................... 
 
 

(d) This is the displayed formula of an alkene, V. 
 

 
 

(i)  Give the name of alkene V.             (1) 
 
................................................................................................................................... 

 
(ii)  Draw the displayed formula of another alkene that is an isomer of alkene V. 

(1) 
 
 
 
 
 

(e) An organic compound has the percentage composition by mass 
C = 36.36%     H = 6.06%     F = 57.58% 

(i)  Show that the empirical formula of the compound is CH2F     (2) 
 
 
 
 
 
 
 
(ii)  The relative molecular mass (Mr) of the compound is 66. 
Determine the molecular formula of the compound.       (2) 

 
 
 
 
 

molecular formula = ...........................................................  
 (Total for question = 14 marks) 



3. Ethene (C2H4) can be converted into chloroethene (C2H3Cl) in a two-stage 
process. 

(a) The first stage is to convert ethene into 1,2-dichloroethane, C2H4Cl2 
Ethene is reacted with hydrogen chloride and oxygen. 
Complete the chemical equation for this reaction.        (1) 

 
 

 
 

(b) In the second stage, 1,2-dichloroethane is converted into chloroethene. 
 

 
This is a thermal decomposition reaction. 
State what is meant by the term thermal decomposition.      (1) 

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

(c) The diagram shows the displayed formula of chloroethene. 

 
 

(i)  State why chloroethene is described as an unsaturated compound.  (1) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 

(ii)  Describe a test to show that chloroethene is unsaturated.     (2) 
 
................................................................................................................................... 
 
................................................................................................................................... 
 
................................................................................................................................... 
 
................................................................................................................................... 
  

(d) Name the polymer formed from chloroethene.         (1) 
 
...................................................................................................................................  
  

(Total for question = 6 marks) 
  
 



 
4. This question is about hydrocarbons. 
(a) State the meaning of the term hydrocarbon.         (2) 

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

(b) One homologous series of hydrocarbons is the alkanes. 
Pentane (C5H12) is an alkane. 
(i)  When pentane burns completely in oxygen, carbon dioxide and water are 
produced. 
Give a chemical equation for this combustion reaction.      (2) 

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

(ii)  Incomplete combustion can occur when the oxygen supply is limited. 
Give the names of two products of the incomplete combustion of pentane. (2) 

 
1 .................................................................................................................................  
 
2 .................................................................................................................................  
 

(iii)  One of the products of incomplete combustion is a poisonous gas. 
State why this gas is poisonous to humans.          (1) 

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

(iv)  C5H12 has three isomers. 
The displayed formula for one of these isomers is 

 
 

Draw the displayed formulae of the other two isomers.      (2) 

 



(c) Another homologous series of hydrocarbons is the alkenes. 
Alkenes are unsaturated hydrocarbons. 
(i)  Give the general formula for the alkenes.          (1) 

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

(ii)  State the meaning of the term unsaturated.         (1) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 

(iii)  Describe a test to show that a hydrocarbon is unsaturated.    (2) 
 
................................................................................................................................... 
 
................................................................................................................................... 
 
................................................................................................................................... 
 
...................................................................................................................................  
  

(Total for question = 13 marks) 
  
 
 
  



5. Poly(chloroethene) is a polymer. 
It is made from its monomer, chloroethene. 

(a) Chloroethene has the percentage composition by mass 
C = 38.4%            H = 4.8%            Cl = 56.8% 

 
Show, by calculation, that the empirical formula of chloroethene is C2H3Cl (3) 

 
 
 
 
 
 
 
 
 

(b) The molecular formula of chloroethene is also C2H3Cl 
Chloroethene can be prepared by a two-stage process. 
 
In stage 1, ethene reacts with chlorine in the presence of an iron(III) chloride 
catalyst to form dichloroethane. 
 
The reaction is exothermic. 

C2H4  +  Cl2  →  C2H4Cl2 
 

(i)  Give the formula of iron(III) chloride.           (1) 
 
...................................................................................................................................  
 

(ii)  State the purpose of using a catalyst.          (1) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 

(iii)  State the meaning of the term exothermic.         (1) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 

(iv)  What type of reaction occurs in stage 1 between ethene and chlorine? (1) 
 

   A    addition 
   B    displacement 
   C    neutralisation 
   D    substitution 



 
(v)  In stage 2, dichloroethane decomposes into chloroethene and hydrogen 
chloride. 
Give a chemical equation for this reaction.          (1) 

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

(c) (i) Draw the displayed formula of 
 

• Chloroethene 
• the repeat unit of poly(chloroethene)  

(3) 

 
 

(ii)  Draw a dot-and-cross diagram to represent a molecule of chloroethene. 
Show only the outer electrons of each atom.         (2) 

 
 
 
 
 
 
 
 
 
 
  

(Total for question = 13 marks) 
  
 

6. Crude oil is a mixture of hydrocarbons, most of which are alkanes. 
1. (i)  State what is meant by the term hydrocarbon.        (2) 

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



  
(ii)  Give the general formula for the alkanes.         (1) 

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

2. Name the process used to separate crude oil into fractions.     (1) 
 
...................................................................................................................................  
 
 

3. One of the fractions obtained from crude oil is fuel oil. 
Fuel oil is used to heat homes. 
Explain why burning fuel oil in an insu=icient supply of oxygen is dangerous. (2) 

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

(d) Another fraction obtained from crude oil is gasoline. 
Gasoline is used to make petrol for cars. 
(i)  Explain why it is dangerous to light a match even when standing several 
metres away from a petrol spillage.            (2) 

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

(ii)  Suggest why a petrol spillage is more dangerous than a fuel oil spillage. (1) 
 
...................................................................................................................................  
 
...................................................................................................................................  
  

(Total for question = 9 marks) 
  
 
 



7.  
(a) There are three isomers with the molecular formula C5H12 

One of these isomers is pentane. 
The displayed formula for pentane is 

 

 
 

(i)  State what is meant by the term isomers.         (2) 
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 
...................................................................................................................................  
 

(ii)  Draw the displayed formula for another isomer of C5H12     (2) 
 
 
 
 
 
 
 
 
 
 
 
 
 

(b) Pentane reacts with bromine in the presence of ultraviolet radiation. 
(i)  Complete the equation for this reaction.          (2) 

 
 

(ii)  Give the name of this type of reaction.          (1) 
 
...................................................................................................................................  
  

(Total for question = 7 marks) 
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