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1. Ethene and propene are alkenes.
Alkenes can be reacted to form polymers.

The table gives some information about ethene and propene and the polymers they form.

alkene formula of 
molecule

structure of 
molecule

name of polymer 
formed from 

alkene

repeating unit in 
polymer

ethene C2H4
...........................

poly(ethene)
.

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

propene
........................ .......................

(a) Complete the table. 
(4)

(b) Alkenes are unsaturated hydrocarbons.
  Explain why alkenes are described as unsaturated.

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

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

(c) Bromine water is orange.
  Describe what you would see when ethene is shaken with a small amount of bromine 

water.

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

(d) Ethene can be produced by cracking long chain alkane molecules.
  What is meant by cracking?

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

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

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

C C

H CH3

H H

C C

H CH3

H H
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(e) Poly(ethene) is waterproof and almost colourless.
  Suggest a use for poly(ethene) which depends on these properties.

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

(f) Describe problems that arise when poly(ethene) waste is put in a landfill site.

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

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

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

.......................................................................................................................................
(2) Q1

(Total 10 marks)
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2. Sodium and potassium are in group 1 of the periodic table. 
They are alkali metals.
The electronic configuration of a sodium atom is 2.8.1
The electronic configuration of a potassium atom is 2.8.8.1

(a) Explain, in terms of the electronic configurations of their atoms, why sodium and 
potassium have similar reactions.

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

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

(b) A sodium ion has the formula Na+.

  (i) What is an ion?

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

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

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

  (ii) Give the symbol of a potassium ion.

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

(c) Sodium forms salts which are ionic compounds. 

  (i) Ionic compounds have high melting points. 

Explain why.

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

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

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

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

  (ii) Sodium sulphate is a salt.
   Sulphate ions have the formula SO4

2–.

   Give the formula of sodium sulphate.

................................................................................................................................
(1) Q2

(Total 6 marks)
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3. Ammonia is produced in industry by the Haber process.
The equation for the reaction is

N2  +  3H2   2NH3

(a) 280 tonnes of nitrogen is mixed with the correct amount of hydrogen for complete 
reaction.

  (i) Calculate the maximum mass of ammonia that could be formed if all of the 
nitrogen reacted. 

   (Relative formula masses: N2 = 28; H2 = 2.0; NH3 = 17)

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

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

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

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

Answer = .......................... tonnes
(2)

  (ii) In another reaction, it is calculated that, if all of the nitrogen reacted, 151 tonnes 
of ammonia would be formed.

   When the reaction occurs, only 21.0 tonnes of ammonia is formed.
   Calculate the percentage yield of ammonia in this reaction.

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

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

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

Answer = ................................. %
(1)

(b) In the Haber process the reaction is carried out at a pressure of about 200 atm. 
  In another process, this reaction has been carried out at a much higher pressure of 

about 1000 atm. 

  (i) A higher yield is obtained at 1000 atm than at 200 atm.
Explain why.

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

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

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

................................................................................................................................
(2)
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  (ii) Suggest a disadvantage of using a pressure as high as 1000 atm in the manufacture 
of ammonia.

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

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

................................................................................................................................
(1) Q3

(Total 6 marks)
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4. Jetpacks can be used to lift people into the air and transport them over short distances. 
The photographs show a man with a jetpack strapped to his back. 

Some jetpacks contain hydrogen peroxide.  
The hydrogen peroxide decomposes rapidly to form oxygen and water.  
This rapid release of oxygen from the jetpack lifts the person off the ground.

(a) Write the balanced equation for the decomposition of hydrogen peroxide, H2O2, to 
oxygen and water, H2O.

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

(b) Draw a dot and cross diagram to show the arrangement of electrons in a molecule of 
water.  

  Show outer electrons only.

(2)
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(c) The decomposition of hydrogen peroxide is very slow at room temperature.  
  In a jetpack, silver powder is present to make the reaction much faster.
  The silver powder remains unchanged at the end of the reaction.

  Why does silver make the reaction take place faster?

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

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

(d) The decomposition of hydrogen peroxide is exothermic.

  (i) What is meant by the term exothermic?

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

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

  (ii) During the reaction, some bonds are broken and some bonds are formed.  
   Explain, in terms of the breaking and forming of bonds, why the reaction is 

exothermic.

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

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

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

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

TOTAL FOR PAPER: 30 MARKS

END

Q4

(Total 8 marks)
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