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1	 Sodium hydrogen carbonate, NaHCO3, is known as baking soda.

	 (a)	 (i)	 How many elements are present in sodium hydrogen carbonate?

			   ___________________________________________________  [1]

		  (ii)	 How many oxygen atoms are present in the formula for sodium 
hydrogen carbonate?

			   ___________________________________________________  [1]

	 (b)	 Sodium hydrogen carbonate decomposes when heated to form sodium 
carbonate, carbon dioxide and water.

		  Write the formula of sodium carbonate. You may find your Data Leaflet 
helpful.

		  _______________________________________________________  [1]
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2	 The names of five different types of chemical reaction are given below.

	       combustion        electrolysis        neutralisation

	                   reduction        oxidation

	 A, B, C, D and E below are statements or equations describing chemical 
reactions. Using the names given above state the type of reaction described 
by A, B, C, D and E. The first one is done for you.

Chemical Reaction	 Type of reaction

	 A	 Fuel is burned to give out energy, water
		  and carbon dioxide.	 combustion

	 B	 NaOH + HCl → NaCl + H2O	 _____________________

	 C	 Molten aluminium oxide is decomposed
		  into its elements by the passage of electricity.	_____________________

	 D	 CuO + H2 → Cu + H2O	 _____________________

	 E	 Iron reacts with oxygen in the air to form
		  hydrated iron oxide.	 _____________________

[4]
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3	 Samples of water from three different towns, A, B and C were tested for 
hardness.

	 Soap solution (5 cm3) was added to 10 cm3 of each water sample and 
shaken. The height of the lather formed was noted. The diagram below 
represents the results.

	 (a)	 What is meant by hard water?

		  __________________________________________________________

		  _______________________________________________________  [1]

	 (b)	 Which town, A, B or C had the hardest water supply?

		  _______________________________________________________  [1]

	 (c)	 State one disadvantage of hard water.

		  _______________________________________________________  [1]
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4	 Acids react with alkalis to form salts.

	 (a)	 Complete the table by filling in the missing chemicals.

Acid Alkali Salt

sulphuric acid potassium hydroxide

potassium hydroxide potassium chloride

nitric acid sodium nitrate

[3]

	 (b)	 Apart from a salt, what other substance is formed when an acid reacts 
with an alkali?

		  _______________________________________________________  [1]
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5	 There are three particles in an atom, the proton, the electron and the 
neutron. Complete the table below to give the relative mass, the charge and 
the position of each particle in the atom.

Name of
particle

Charge Relative mass
Position of 

particle in the 
atom

proton 1

electron –1
outside the 

nucleus

neutron 1 in the nucleus

[4]
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6	 This question is about the element chlorine.

	 (a)	 Chlorine exists as two isotopes. What is an isotope?

		  __________________________________________________________

		  __________________________________________________________

		  __________________________________________________________

		  _______________________________________________________  [2]

	 (b)	 Chlorine can form compounds with both metals and non-metals.

		  When it forms a compound with a non-metal such as hydrogen, the 
chlorine and the hydrogen share one electron each on their outer shells.

		  What is this type of bond called?

		  _______________________________________________________  [1]

	 (c)	 When chlorine forms a compound with a metal such as sodium, the 
chlorine and the sodium form ions.

		  (i)	 Complete the labelled diagram below to show the arrangement of 
all the electrons in the ion formed by chlorine and give the charge 
on the ion.

[2]

		  (ii)	 What is the name of the ion formed by chlorine?

			   ___________________________________________________  [1]
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7	 The diagram below shows the electronic structure of the compound 
ammonia, NH3.

	 Two electrons are missing from the diagram.

NH H

H

	 (a)	 Complete the diagram by adding the missing two electrons. You may 
find your Data Leaflet helpful.

		  _______________________________________________________  [1]

	 (b)	 Ammonia is colourless, has a distinctive smell and is soluble in water.
		  Give one other physical property you would expect ammonia to have.

		  _______________________________________________________  [1]

	 (c)	 Draw a diagram, in the space below, to show how hydrogen bonds 
with oxygen to form water. You should show all the electrons for both 
hydrogen and oxygen.

	 [2]
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8	 Bone is a natural composite material.

	 Below is a diagram of a hip joint. 

	 (a)	 Explain why bone is described as a composite material.
	
		  __________________________________________________________

		  __________________________________________________________

		  __________________________________________________________

		  _______________________________________________________  [2]

	 (b)	 The ball of an artificial hip joint is made of a ceramic material.

		  What property of a ceramic material, other than strength, makes it 
suitable for use in an artificial hip joint?

		  Give a reason for your choice.

		  Property: __________________________________________________

		  Reason: ___________________________________________________

		  __________________________________________________________

		  __________________________________________________________

		  _______________________________________________________  [2]

socketball
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9	 The diagram below shows the structure of graphite.

	 (a)	 Explain, with reference to its structure, why graphite is used as a 
lubricant.

		  __________________________________________________________
	
		  __________________________________________________________

		  _______________________________________________________  [2]

	 (b)	 Graphite is a non-metal which is able to conduct electricity. Explain, 
with reference to its structure, how graphite is able to conduct electricity.

		  __________________________________________________________
	
		  __________________________________________________________

		  _______________________________________________________  [2]

	 (c)	 Diamond has a giant structure also made up of carbon atoms. 

		  Why can diamond not be used either as a lubricant or an electrical 
conductor?

		  __________________________________________________________
	
		  __________________________________________________________

		  _______________________________________________________  [2]
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10	 The diagram below shows a bicycle pump containing 66 cm3 of trapped air 
at 280 K and a pressure of 7000 Pa.

	 The student increased the pressure to 9000 Pa and the temperature to 300 K.

	 Use the formula PV
T

 = a constant to calculate the new volume of air in the 
pump.

	 Show your working. Give the units.

Answer: ____________________ [4]
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11	 Hard water is formed when rain water containing dissolved carbon dioxide 
falls on limestone rock (calcium carbonate). This type of hard water 
contains calcium hydrogen carbonate.

	 (a)	 Complete the chemical equation for the formation of hard water from 
calcium carbonate.

		  CaCO3 +                         +                            →

[2]

	 (b)	 Below is a list of ions.

		  (i)	 Select two ions from the list which cause the water to be hard.

			   ___________________________________________________  [1]

		  (ii)	 Select one ion which could be used in an ion exchange resin to 
soften hard water.

			   ___________________________________________________  [1]
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12	 Electrolysis of lithium chloride is carried out using the following apparatus.

	 (a)	 Give two reasons why carbon rods are used as electrodes in this 
electrolysis.

		  1. ________________________________________________________

		  2. _____________________________________________________  [2]

	 (b)	 Write an ionic equation for the reaction which takes place at the 
cathode.

		  _______________________________________________________  [2]
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