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1. One molecule of propane can be cracked to form one molecule of propene, C3H6, and one 
molecule of another gas.

(a) Complete the balanced equation for this reaction.

3H6 + ...............................................
(2)

(b) The structure of a molecule of propene is shown.

  (i) Calculate the relative formula mass of propene.
   (Relative atomic masses H = 1.0, C = 12)

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

answer = ..........................
(1)

  (ii) The propene molecule is unsaturated. 
   Explain why the molecule is said to be unsaturated.

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

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

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

  (iii) Many propene molecules can react together to form a polymer.
   Give the name of the polymer formed.

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

  (iv) When this polymer is manufactured, the reaction has a very high atom economy.
   Apart from profit, why is a high atom economy an advantage?

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

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

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

C C
H

H H

C

HH

H
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(v) Propene reacts with hydrogen chloride to make chloropropane.
  The word equation for this reaction is

  Ethene reacts with hydrogen chloride in a similar way.
  Suggest the name of the product that will be formed by completing the word 

equation.
  The word equation for this reaction is

(1) Q1

(Total 7 marks)
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2. Information about three group 1 metals is given in the table.

element atomic
number

electronic 
configuration formula of ion

lithium  3 2.1          Li+

sodium 11 2.8.1 Na+

potassium 19 2.8.8.1          K+

(a) The atomic number of lithium is 3.
  What information does this give about the nucleus of a lithium atom?

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

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

(b) Use information in the table to give a reason why these metals are all in group 1 of 
the periodic table.

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

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

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

(c) The formula of an oxide ion is O2–.
  Using this and the formula for the sodium ion, give the formula of the sodium oxide 

formed by these ions.

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

(d) The reactivity of the elements increases from lithium to potassium.
  Explain why, in terms of the electrons in their atoms.

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

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

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



Leave
blank

7

Turn over*P38664A0712*

(e) Lithium is a metal.
  Its structure is 

  Explain how lithium conducts an electric current.

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

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

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

(f) An alloy of aluminium and lithium is used to manufacture parts of an aircraft.
  Suggest one property this alloy may have that would make it suitable for this use.

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

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

(Total 8 marks)
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3. Chlorine, Cl2, is a yellow-green, toxic gas.
The electronic configuration of a chlorine atom is 2.8.7.

(a) Draw a dot and cross diagram to show a chlorine molecule, Cl2.
  Show only the outer shell electrons.

(2)

(b) There are two isotopes of chlorine.

isotope mass number abundance

chlorine-35 (35Cl) 35 75%

chlorine-37 (37Cl) 37 25%

  (i) In terms of the structures of their atoms, describe the difference between these 
two isotopes.

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

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

  (ii) Use the information in the table to calculate the relative atomic mass of chlorine.
Show your working.

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

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

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

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

answer = .................................................
(1)



Leave
blank

9

Turn over*P38664A0912*

(c) Chlorine reacts vigorously with sodium to form sodium chloride, NaCl.

2 Na  +  Cl2   2 NaCl

  Sodium chloride is an ionic compound.

  (i) Explain how sodium atoms, Na, and chlorine atoms, Cl, react to form sodium 
ions, Na+, and chloride ions, Cl .

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

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

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

  (ii) The melting point of sodium chloride is 801 C.
   Explain why sodium chloride has such a high melting point?

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

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

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

  (iii) Calculation shows that 2.30 g of sodium reacts with excess chlorine to produce 
5.85 g of sodium chloride.

   In an experiment, 2.30 g of sodium produced only 3.51g of sodium chloride. 
   Calculate the percentage yield of sodium chloride in this experiment.

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

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

answer = .................................................
(1) Q3

(Total 9 marks)
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4. Each year, more than 300 000 tonnes of ethanol are produced by reacting ethene with 
steam.

C2H4  +  H2O   C2H5OH

The reaction is exothermic and can reach a dynamic equilibrium.

(a) Give a use of ethanol other than in alcoholic drinks.

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

(b) What is meant by a dynamic equilibrium?

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

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

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

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

(c) Ethene reacts with steam at 300 C and under a pressure of about 65 atm.

  (i) Using these conditions, the reaction is still slow.
   How can the rate of the reaction be increased without changing these 

conditions?

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

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

  (ii) If the reaction is carried out under a higher pressure, the equilibrium yield of 
ethanol increases.
Explain why.

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

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

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

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

TOTAL FOR PAPER: 30 MARKS

END

Q4

(Total 6 marks)
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