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Gozo College 

Girls’ Secondary School 

Victoria, Gozo 

2013 Half Yearly Examination 

Form 4                               CHEMISTRY                            Time: 1⅟2 Hours 

NAME: __________________________________             Class:_______________ 

Useful data: Q = It.  Faraday Constant = 96500 C mol-1.                                                                                          

Use the Periodic table, given below, where necessary 

 

Marks Grid [For Examiners use only] 
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Total mark:____________________ 
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SECTION A:  Answer ALL questions in the spaces provided. 

Question 1: 

a) In a redox reaction, one reactant undergoes reduction whilst the other reactant undergoes 

oxidation at the same time.  Fill in the table below to show the four definitions of these two 

terms.                                                                                                                                                       (3) 

                       REDUCTION                       OXIDATION 

 Loss of oxygen  Gain of oxygen 

    

    

    

 

b)  In a thermite reaction aluminium reacts, on heating with iron (III) oxide to liberate the metal 

iron according to the equation:                                                                                                                                                                                        

2Al   +   Fe2O3     →   Al2O3   +   2Fe 

State, giving a reason, which substance is:                                                                                               (4) 

Oxidised:____________________________________________________________ 

Reduced:____________________________________________________________ 

Oxidising agent:_______________________________________________________ 

Reducing agent:_______________________________________________________ 

c) Fill in the blanks in the following text: 

Once a thermite reaction starts it continues very vigorously, releasing so much heat energy that 

iron is the ________ state and in the past this reaction was used for ____________.  Such a 

reaction would not happen if copper metal is used instead of aluminium because copper is a 

________   reactive metal than iron as it is ____________ iron in the activity series.                  (2)                                                                                                                 

Question 2: 

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.  
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The ______________ electrode is called the cathode and cations (positively charged ions) migrate 

towards it to be discharged by ______________ electrons from the electrode- this is a 

_______________ half reaction.  The _______________ electrode is called the anode and anions 

(negatively charged ions) move towards it to be discharged by _____________ electrons to the 

electrode- this is a ________________ half reaction.  Overall a redox reaction takes place during 

electrolysis.                                                                                                                                                         (6) 

b) Sort the following substances in the table below:                                                                                                                                                                   
dilute sulfuric acid,   dilute ethanoic acid,   sugar solution,   molten lead (II) bromide,  ethanol,   
solid sodium chloride,   ammonia solution,   dilute potassium hydroxide                                (4) 
 

         Non- electrolytes        Strong Electrolytes          Weak Electrolytes 

   
 
 
 

 
Question 3: 
 

a) Complete the table below, which shows the results of the electrolysis of five substances using 
inert electrodes:                                                                                                                                     (7) 

 

Substance electrolysed What is formed at Cathode? What is formed at anode? 

Molten lead (II) bromide              bromine 

Silver nitrate solution   

Concentrated sodium chloride 
solution 

               

Dilute sodium chloride solution               oxygen 

Molten aluminium oxide           aluminium                     

 
b) i)For the electrolysis of molten lead (II) bromide write the half equations at: 

 
Cathode:     ________________________________________ 
Anode:        ________________________________________             (2) 
 
           ii) Calculate the number of Faradays required to deposit 10.0g of lead on the cathode. 
[RAM(Pb) = 207]                                                                                                                                                   (2)                                         
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Question 4: 
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Question 5: 
 Use the Periodic Table provided, where necessary, to answer the following questions. 
 

a) Name the noble gas in the same period as magnesium. 
________________________________________________________________________(1) 
 

b) Name TWO gases in the same period as lithium which are commonly found in air 
________________________________________________________________________(2) 
 

c) Name the metal in the same period as magnesium which forms an amphoteric oxide.             
________________________________________________________________________(1) 
 

d) Write the symbol of the most reactive alkali metal. 
________________________________________________________________________(1) 
 

e) Write the symbol of the most reactive halogen. 
________________________________________________________________________(1) 
 

f) Iron (Fe), cobalt (Co), and nickel (Ni) are _____________ metals which show variable 
___________, form _____________ compounds and act as good catalysts.            (3) 
 

g) Write the symbol of the element found in period 4 and group 6. 
________________________________________________________________________(1) 
 
Question 6: 
 
Elements in the same Group of the Periodic Table show a similarity in physical and chemical 
properties.  The elements show a trend in reactivity.  Barium (Ba) is in Group 2 (Alkaline earth 
metals) of the Periodic Table.  Use your knowledge of Group 2 metals (e.g. Mg, Ca) to answer the 
following questions about barium. 

a) (i) What is the number of electrons in the outer shell of a barium atom? 
                      ______________________________________________________________                  (1) 
 
             (ii) Write the formula for the barium ion._________________________________                  (1) 
 

b) How would you expect barium to be extracted from its compounds? 
__________________________________________________________________________(1) 

 
c) Give a balanced equation, including the state symbols, for the reaction of barium with: 

 
(i) Water 

 
____________________________________________________________________(3) 

(ii) Dilute hydrochloric acid 
 
____________________________________________________________________(3) 

 
d) Would you expect barium to be more, or less reactive, than magnesium and calcium. 

__________________________________________________________________________(1) 
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SECTION B:   Answer any TWO questions in the spaces provided.  

 
Question 7: 
The products obtained during the electrolysis of an aqueous solution of copper (II) sulfate depend on 
the nature of electrodes used. 
 

a) (i) Draw a simple, labelled diagram of the apparatus for the electrolysis of copper (II) sulfate 
solution, using carbon (inert) electrodes.                                                                                         (5) 
 
 
 
 
 
 
 
 
 
 
 
 
    
 

 
(ii)Write the observations you would make at each electrode and any observations due to a change 
in solution during electrolysis.                                                                                                                        (3)                                                                                                   
At cathode:_________________________________________________________________________ 
At anode:__________________________________________________________________________ 
Solution:___________________________________________________________________________ 
 
(iii)Write the half equation of the change occurring at each electrode.                                                 
At cathode:______________________________________________________________________ (1) 
At anode:________________________________________________________________________(1) 
 

b) (i) Complete the table below for the electrolysis of copper (II) sulfate, using copper (active) 
electrodes.                                                                                        (4) 

 

                   Cathode                                    Anode     

Observations 
 

    

Half equation 
 

  

(ii)Would the solution change during the electrolysis? ___________________________________ (1) 
 

c) (i)The process in (b) in used in industry to purify copper. Impure copper must be used as the 
________________ whilst a pure strip of copper must be used as the __________________ 
of the electrolytic cell.                                                                                                                         (2) 
  
(ii)Why does copper have to be 99.99% pure for use in electrical cables?                                (1) 
____________________________________________________________________________    
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Question 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. 
 
Answer the following questions related to the industrial extraction of aluminium by electrolysis. 

a) Name the main aluminium ore: _______________________________________________(1) 
b) Name the aluminium compound which is added to the purified ore in order to decrease its 

melting point.__________________________________________________________        (1) 
c)  Draw a simple labelled diagram of the electrolytic process.                                                       (4) 

 
 
 
 
 
 
 
 
 
 

 
d) Write the chemical formula of the electrolyte.____________________________________ (1) 
e) Name the material from which the electrodes are made.____________________________(1) 
f) Write the half equations at both electrodes.                                                                                    (2) 
At anode:  __________________________        At cathode:_______________________________ 
g) Give a reason why the anodes have to be changed from time to time? 

__________________________________________________________________________(1) 
h) Give two reasons why this extraction process is expensive. 

 ______________________________________________________________________ 

 ____________________________________________________________________(2) 
i) Give a use of aluminium and state the property of the metal on which the use depends. 

Use:________________________________________________________________________ 
Property:__________________________________________________________________(2) 

j) The industrial production of aluminium uses a current of 25000 A.  Calculate the time 
required to produce 10 kg of aluminium from the electrolysis of molten aluminium oxide. (5) 
[RAM(Al) = 27] 
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Question 9:       
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.                                                                                                                                 (4) 

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 
__________________________________________________________________________________ 
 

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) 

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 
__________________________________________________________________________________ 
__________________________________________________________________________________ 
 

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.      

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 
________________________________________________________________________________(4) 
 

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.            (4) 

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 
__________________________________________________________________________________ 
 

e) A solution of hydrogen chloride in water (called hydrochloric acid) can conduct electricity but 
a solution of hydrogen chloride in methylbenzene cannot.                                                           (3) 

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________ 
__________________________________________________________________________________ 


