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1	 There are three subatomic particles and different numbers of these particles are 
found in atoms and simple ions.

	 (a)	 The table below shows information about the three subatomic particles. 
Complete the table.

Subatomic
particle

Relative
charge

Relative
mass

Position in
an atom

electron –1

proton nucleus

neutron 1

		  			  [3]

	 (b)	 Electronic configurations show the arrangement of electrons in an atom or ion.  
Five electronic configurations are given in the table below and are represented 
by the letters V to Z.

Letter Electronic configuration

V 2, 4

W 2, 6

X 2, 8

Y 2, 8, 3

Z 2, 8, 8, 2

		  	

		  (i)	 Write the symbol of an atom of an element which would have the electronic 
configuration V.

			   		  [1]
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		  (ii)	 Draw a diagram to show the electronic configuration W.

		  			  [1]

		  (iii)	Several different ions have the electronic configuration X (2, 8).  
Complete the table.

Charge on ion Formula of ion Name of ion Electronic
configuration

Single negative charge fluoride 2, 8

Single positive charge Na+ 2, 8

Double negative charge 2, 8

		  			  [4]

		  (iv)	Y represents the electronic configuration of an atom. How many protons 
does the atom have?

			   		  [1]

		  (v)	 Which one of the letters (V, W, X, Y, Z) represents the electronic 
configuration of an atom of an element in Period 4 of the Periodic Table?

			   		  [1]
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2	 Substances can be described as pure or as a mixture.

	 (a)	 Information on several substances is shown in the table below.

Substance Composition

Brass
copper

zinc

Air

nitrogen

oxygen

carbon dioxide

noble gases

water vapour

Baking soda sodium hydrogencarbonate

Stainless steel

iron

silicon

manganese

nickel

chromium

		  (i)	 Name one noble gas which could be present in air.

			   		  [1]

		  (ii)	 Write the chemical formula for carbon dioxide.

			   		  [1]
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		  (iii)	Complete the table below by placing a tick (3) in the correct column for 
each substance.

Substance Pure substance Mixture

Brass

Air

Baking soda

Stainless steel

		  			  [4]

	 (b)	 The diagram below shows the apparatus used in an experiment to determine the 
boiling point of pure water.

heat

boiling tube

100

90

80

70

60

50

40

30

20

10

°C

clampthermometer

water

Source: Principal Examiner

		  (i)	 What piece of apparatus would be used to heat the water?

			   		  [1]

		  (ii)	 State the boiling point of pure water. Include the units.

			   		  [2]

		  (iii)	State the change, if any, to the boiling point of water if the volume of water 
was increased.

		
			   		  [1]
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	 (c)	 Some baking soda was dissolved in water.

		  Complete the sentence below by circling the correct words.

		  When baking soda is dissolved in water, baking soda is the  

solute

solution

solvent
 

 and	

		  water is the  

solute

solution

solvent

 .  	 [2]
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3	 The table below lists some information about the elements in Group 7.

Element Atomic number Melting point /°C

Fluorine 9 –188

Chlorine 17 –101

Bromine 35 –7

Iodine 53 113

	 (a)	 (i)	 What name is given to Group 7 of the Periodic Table?

			   		  [1]

		  (ii)	 Complete the following sentence to describe the trend shown by the 
information in the table.

			   As the atomic number of the Group 7 elements increases, the melting

			   point 		  [1]

		  (iii)	Which of the elements in the table is the least reactive?

			   		  [1]

		  (iv)	All of the Group 7 elements are diatomic. What is meant by the term 
diatomic?

			   		

			   		  [2]

	 (b)	 Complete the following.

		  The melting point of a substance is the  at which 

		  a  changes into a .	 [3]
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4	 Chlorine reacts with lithium and with hydrogen. Lithium chloride is an ionic 
compound and hydrogen chloride is a covalent compound.

	 (a)	 The electronic configurations of a lithium atom and a chlorine atom are:

		  Li atom:	 2, 1

		  Cl atom:	 2, 8, 7

		  (i)	 Using the electronic configurations given above, explain how lithium atoms 
react with chlorine atoms to form lithium chloride.

			   		

			   		

			   		

			   		  [2]

		  (ii)	 Explain why a lithium ion is more stable than a lithium atom.

			   		

			   		  [1]
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	 (b)	 Draw a dot and cross diagram to show the bonding in a molecule of hydrogen 
chloride HCl. Only outer shell electrons should be shown.

		  				 
		
		
		
		  [3]
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5	 Compounds can be represented by formulae.

	 (a)	 Which one of the following is the formula for the compound barium chloride?

		  Circle the correct answer.

BaCl             BeCl             BaCl2             BeCl2
		  			  [1]

	 (b)	 Name the compound which has the formula K2Cr2O7.

			   		  [1]

	 (c)	 Calcium oxide reacts with water to form calcium hydroxide.
		  Complete the balanced symbol equation for this reaction.
	

		  	                                +                                                           Ca(OH)2
		  			  [2]

	 (d)	 Calcium hypochlorite Ca(ClO)2, is used to kill bacteria in swimming pools.

		  (i)	 How many different elements are present in calcium hypochlorite?

			   		  [1]

		  (ii)	 How many chlorine atoms are present in calcium hypochlorite?

			   		  [1]
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6	 (a)	 Barium sulfate, BaSO4, is used in medicine to help diagnose disorders of the 
digestive tract. It is often taken in a tablet form.

		  (i) 	 Calculate the relative formula mass (Mr) of barium sulfate, BaSO4.
			   Relative atomic masses (Ar): O = 16; S = 32; Ba = 137

relative formula mass (Mr)    [1] 

		  (ii)	 Calculate the percentage of sulfur, by mass, in barium sulfate, BaSO4.  
Give your answer to 1 decimal place.

Percentage of sulfur = 
total mass of sulfur

relative formula mass  × 100

percentage of sulfur  %   [3] 
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	 (b)	 The relative formula mass (Mr) of silver nitrate, AgNO3 is 170.

		  (i)	 Calculate the mass, in grams, of 12.0 moles of silver nitrate.

mass  g   [1] 

		  (ii)	 Calculate the number of moles which are present in 476 grams of silver 
nitrate.

moles    [1] 
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7	 Acids react with alkalis to form salts.

	 (a)	 Name a salt that is blue in colour.

			   		  [1]

	 (b)	 Name the ion which is present in all alkalis.

			   		  [1]

	 (c)	 Write the formula of sulfuric acid.

			   		  [1]

	 (d)	 Name the two products of the reaction of nitric acid with sodium hydroxide.

			   		

			   		  [2]
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8	 Potassium reacts with iodine to form potassium iodide. State the colour and physical 
state of iodine and potassium iodide at room temperature and name the type of 
bonding in iodine and potassium iodide.

	 In your answer you should include:

	 •	 the colour and physical state of iodine at room temperature
	 •	 the colour and physical state of potassium iodide at room temperature
	 •	 the name of the type of bonding in iodine at room temperature
	 •	 the name of the type of bonding in potassium iodide at room temperature

	 In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.

	 The colour and physical state of iodine at room temperature:

			   		

			   		

			   		

	 The colour and physical state of potassium iodide at room temperature:

			   		

			   		

			   		

	 The name of the type of bonding in iodine at room temperature:

			   		

			   		

			   		

			   		

	 The name of the type of bonding in potassium iodide at room temperature:

			   		

			   		

			   		

			   		  [6]
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

Positive ions
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Including the Periodic Table of the Elements
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