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SECTION A:  Answer ALL questions.  This section carries 60 marks. 

1.  Use the periodic table, on the front page to write the symbol of the element 

which best fits the following statements.                                                           [10 marks] 

 Statement Symbol 

a) The element whose electronic configuration is 2,8,8,2  

b) The most reactive alkali metal  

c) The least reactive halogen  

d) The smallest noble gas  

e) The alkaline-earth metal which is in period 5  

f) The element found in group 6, period 4  

g) The element which has 5 outer electrons in the 3rd shell  

h) The element which can form both positive and negative ions  

i) The smallest element in period 3  

j) The metalloid in period 3  

 

2.  This question is about the properties of elements in group 2 (known as the 

alkaline – earth metals).  

a) Underline the best word in brackets to complete the following passage. 

All the alkaline-earth metals have (two, six) electrons in their outer shell.  On going 

(down, up) the group, the outer electrons enter a new shell which is further away 

from the nucleus.  At the same time, the positive nuclear charge (increases, 

decreases) as more protons are added but since the number of inner shells between 

the outer electrons and the nucleus increase, the nucleus becomes (more, less) 

shielded.  All these factors together contribute to less (attraction, repulsion) 

between the outer shell electrons and the nucleus.  As a result, the atomic size 

(increases, decreases) down a group.                                                                                      

Group 2 metals react similarly because they all react by (losing, gaining) their 2 outer 

shell electrons. However their reactivity (increases, decreases) down the group 
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𝑆𝑟38
88  

because as the atomic size (increases, decreases) the outer shell electrons are 

(more, less) easily lost and so the reaction would be (faster, slower)             [5 marks] 

b) Strontium is a group 2 element, represented by the atomic notation: 

i) Use this notation to fill in the following table about the Sr atom. 

 

 
Number of 
protons 

 
Number of 
neutrons 

 
Number of 
electrons 

 
Valency of  
Strontium 

                      Formula of 
 
Strontium          Strontium                Strontium 
chloride               sulfate                    carbonate 

     SrSO4  

                                                                                                                                     [3 marks] 

ii) Write a balanced chemical equation for each of the following reactions: 

 Strontium with water (to produce the hydroxide and hydrogen.) 

_________________________________________________________[1 mark] 

 Strontium with dilute hydrochloric acid (to produce the salt and hydrogen.) 

________________________________________________________  [1 mark] 

 

3.   a) Complete the following passage about electrolysis. 

The substance that undergoes chemical change when electricity passes through it is 

called an_________________.  This substance must be an ____________ compound 

present in the _____________ state or dissolved in _____________.  During 

electrolysis the electric charge, “pumped” around the circuit by the d.c. power 

supply, is carried by free _____________ in the external circuit (wires and 

electrodes) and by free ______________ in the compound.  

The ______________ electrode is called the cathode and cations (positively charged 

ions) migrate towards it to be discharged by ______________ electrons from the 

electrode- this half- reaction is called _______________ .  The _______________ 

electrode is called the anode and anions (negatively charged ions) move towards it 

to be discharged by _____________ electrons to the electrode- this half- reaction is 

called  ________________ .  Overall a redox reaction takes place during electrolysis.                    

                                                   [6 marks]                                                                                                                                        
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b)   Sort the following substances in the table below:                                [4 marks]                                                                                                                                                         

dilute sulfuric acid,   dilute ethanoic acid,   sugar solution,   molten sodium chloride,  

ethanol,   solid sodium chloride,   ammonia solution,   dilute potassium hydroxide                                 

 

4.   a) Complete the table below, which shows the results of the electrolysis of five 

substances using inert electrodes:                                                                [3 marks]                                                                                                                                                                                               

Substance electrolysed What is formed at 

Cathode? 

What is formed at  

Anode? 

Molten lead (II) bromide              bromine 

Silver nitrate solution   

Concentrated sodium 

chloride solution 

             hydrogen  

Dilute sodium chloride 

solution 

              oxygen 

Molten aluminium oxide           aluminium                     

 

b)  For the electrolysis of aqueous solution of silver nitrate, using inert electrodes 

write the half equations at: 

Cathode:     ________________________________________ 

Anode:        ________________________________________                      [2 marks] 

         Non- electrolytes        Strong Electrolytes          Weak Electrolytes 
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c)    Fill-in the following passage about the electrolysis of aqueous silver nitrate, 

using active electrodes.    

If the electrolysis of an aqueous solution of silver nitrate is carried out using a silver 

anode and a steel spoon as the cathode different results are obtained. In this case, 

the steel spoon __________ in mass as it is covered with __________ , whereas the 

anode made of silver _______________ in mass as it ___________ in solution. This 

example of electrolysis is called _______________ .  The spoon is covered with a 

thin layer of silver to make it appear _________ and corrosion-resistant.     [3 marks] 

d)  A current of 1.5 Amperes was passed through the electrolytic cell in (c) for 15 

minutes.   

i)   How much charge has passed through the circuit?                                        [1 mark] 

_____________________________________________________________________

_____________________________________________________________________ 

ii)  How much silver deposited on the spoon?       (RAM of Ag=108)                [1 mark] 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

5.   Fluorine, chlorine, bromine, iodine and astatine are found in group 7 of the 

Periodic Table. 

a) What is the name given to this group of elements?_________________ [0.5 mark] 

b) Fill in the following table:                                                                                 [3.5 marks] 

Element  fluorine chlorine Bromine  iodine astatine 

Colour  Pale yellow    black 

State at room 

temperature 
        gas     
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c) Explain why the reactivity of these elements decreases down the group.  [1 mark]  

_____________________________________________________________________

_____________________________________________________________________ 

d) i) Give ONE observation you would make if chlorine is added to an aqueous 

solution of potassium iodide.                                                                                  [1 mark] 

_____________________________________________________________________ 

 ii) Write the ionic equation of the above reaction, including the state symbols.  

_____________________________________________________________________

____________________________________________________________    [1 mark] 

iii) The above reaction is a redox one.  Write the formula of the reactant which is: 

oxidised:______________because_________________________________  [1 mark] 

reduced:______________because__________________________________[1 mark] 

the reducing agent: _______________________ 

the oxidising agent: _______________________                                                  [1 mark] 

 

6.  Complete the following equations and balance them (Do not include the state 

symbols). The first one has been done for you. 

i)       3Fe   +   4 H2O   →   Fe3O4   +   4 H2 

ii)      Fe     +    HCl       →   _________    +   ________                                          [1.5 mark] 

iii)     Fe      +     Br2      →    __________                                                                 [1 mark] 

iv)      K       +    ______    →    KCl                                                                             [1 mark] 

v)       Na    +      H2O       →      __________   +  ___________                           [1.5 mark] 

vi)      Mg   +      O2    →    _____________                                                              [1 mark] 

vii)     CaO   +   HNO3   →   ____________   +   __________                               [1.5 mark] 

viii)     Mg (s)   +   FeSO4(aq)  →  __________  +   __________                         [1.5 mark] 
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ix) The reaction in (viii) is an example of a displacement reaction.  Would you expect 

copper to displace iron from iron (II) sulfate? 

___________, because copper is _________ reactive than iron.                      [1 mark]      

 

SECTION B:    Answer only TWO questions.  This section carries 40 marks       

 7. Give a chemical explanation for each of the statements below.  In each case, give 
the equation/s for the reactions described.  Diagrams are not required. 
 
a) Although different methods are used to extract aluminium and iron, both 

processes involve a reduction reaction.                                                   [3 marks] 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 
b) Since potassium is below sodium in Group 1 of the Periodic Table, it reacts 

similarly but more vigorously with water and dilute hydrochloric acid. [5 marks] 
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________ 

 
c) When zinc is added to copper (II)  sulfate solution, a reddish brown solid is 

formed and the solution fades in colour but there is no reaction when copper is 
added to zinc sulfate solution.                                                                        [5 marks] 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
 
d) If chlorine gas is bubbled into a solution of potassium bromide, a redox reaction 

occurs and a colour change is observed. No reaction is observed when chlorine 
gas is bubbled into a solution of potassium fluoride.                            [5 marks] 
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_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
_____________________________________________________________________ 
e) A solution of hydrogen chloride in water (called hydrochloric acid) can conduct 

electricity but a solution of hydrogen chloride in methylbenzene cannot.                           
_____________________________________________________________________
_____________________________________________________________________
____________________________________________________________[2 marks] 
 
********************************************************************* 
 
8.    Aluminium is an important metal.  It is the most abundant metal in the Earth’s 
crust but it does not occur free in nature and is expensive to extract. 
 
a) Name the main aluminium ore: ___________________________             [1 mark] 
b) Name the aluminium compound which is added to the purified ore in order to 

decrease its melting point.____________________________                    [1 mark] 
c)  Draw a simple labelled diagram of the electrolytic process.                      [4 marks] 

 
 
 
 
 
 
 
 
 
 
 

 
d) Write the chemical formula of the electrolyte.___________________       [1 mark] 
e) Name the material from which the electrodes are made.__________ ___[1 mark] 
f) Write the half equations at both electrodes.                                                  [2 marks]                                                                                   

At anode:  _______________________________         
At cathode:_______________________________ 

g) Give a reason why the anodes have to be changed from time to time? 
______________________________________________________________[1 mark] 
h) Give two reasons why this extraction process is expensive.                        [2 marks] 

 _______________________________________________________________ 
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 _______________________________________________________________ 
i) Give ONE use of aluminium and state the property of the metal on which the use 

depends.                        [2 marks]                                     
Use:______________________________________________________________ 

     Property:___________________________________________________________       
 
J)     The industrial production of aluminium uses a current of 25000 Amperes to 
produce 10 kg of aluminium from the electrolysis of molten aluminium oxide.  
[RAM(Al) = 27]      Give all your answers correct to 3 significant figures. 
 
i) Calculate the number of moles of aluminium produced.                                [1 mark] 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
ii) Use the half equation for the production of aluminium to calculate the number of 
Faradays needed to produce the number of moles of aluminium found in (i)[1 mark]       
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
iii) Find how much charge is needed to pass through the circuit?                     [1mark] 
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________ 
iv) Calculate the time needed to produce this amount of aluminium, giving your 
answer in hours.                                                                                                            
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________[2 marks] 
 

 
9.   The occurrence of iron, a metal of immense importance, has had a profound 
effect upon the development of the countries in which it is found, especially where 
iron ore and coal have been found comparatively closely together.  It is extracted in 
a tall structure about 30m high and 10m in diameter at the widest part. 
 
a) Name the structure in which iron is extracted:_____________________  [1 mark] 
b) Name the 4 basic materials needed.                                                                 [4 marks] 

________________,________________,______________ and  _______________  
c) Write the 5 chemical reactions that occur during this process.                  [5 marks]                             
_____________________________________________________________________ 

 
____________________________________________________________________ 
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_____________________________________________________________________ 
 
_____________________________________________________________________ 
 
____________________________________________________________________ 
d) The iron produced in this process has a relatively high amount of carbon (about 

4%) mixed with it and is called pig iron.  Why is pig iron of little use?        [1 mark] 
__________________________________________________________________ 

 
e) Most of the pig iron is immediately, when it is still in the molten state, converted 

into a very important material with less carbon content (about 1.5%), called 
steel.  Steel has different and much more useful properties.                                                                                                                                                 
Write 2 uses of steel and how each use is related to a specific property. [4 marks] 
 

USE PROPERTY 

    
 

   

  

 
f) Iron is a transition metal. Write 4 properties of iron as a transition metal. 

 It is a hard, dense metal with__________ melting and boiling points. 

 It has variable _____________ 

 It has ___________ compounds 

 It or its compounds act as ________________                                         [2 marks] 
 

g) When a solution of iron (II) sulfate is mixed with a solution of sodium hydroxide, 
a dirty green solid is formed, as shown in the following word equation: 
 
Iron(II) sulfate(aq)   +   sodium hydroxide(aq)  →  iron(II) hydroxide(s)   +   sodium sulfate(aq) 

 

i)  What type of reaction is this?____________________________  [1 mark] 

 

ii)  Write the balanced chemical equation of the reaction. 

_________________________________________________________  [1 mark] 

 

iii) Write the ionic equation of the reaction, including the state symbols. 

__________________________________________________________  [1 mark] 

 


