
4th Year – Dual Award
Summer Revision Questions

Structure and Bonding

1.
For each of the following give the number of protons, neutrons and the electronic structure.

	
	Number of Protons
	Number of Neutrons
	Electronic Configuration

	19F atom
	
	
	

	39K+ ion
	
	
	

	18O2- ion
	
	
	


2.
Rubidium consists of two isotopes, rubidium–85 and rubidium–87.  If the relative abundances are 72% and 28% respectively, what is the average relative atomic mass of rubidium?
3.
Draw a dot & cross diagram to represent the bonding in;

 i)
Magnesium chloride.

ii)
Sodium oxide

4.
Draw a dot & cross diagram to represent the bonding in;


i)
Methane  (CH4)


ii)
Nitrogen (N2)


iii)
Carbon dioxide  (CO2)

5.
Explain the following statements;

 a)
Bromine is a liquid at room temperature.

 b)
Carbon in the form of diamond is very strong but in the form of graphite it is soft enough to be 


used in pencils.

 c)
Carbon dioxide is a gas whereas silicon dioxide (sand) is one of the hardest substances on Earth.

 d)
Metals are malleable and conduct electricity when solid.

 e)
Sodium chloride will not conduct electricity when solid but will when molten or when dissolved in 


water.

6.
Draw a diagram to show the structure of the following;


i)
  Methane gas.


ii)
  Sodium chloride solid.

iii) Diamond.

iv) Graphite.

Organic Chemistry

1 a) Write an equation for the complete combustion of butane.

   b) Explain what happens if butane is burnt in a restricted supply of air. Why is this dangerous?

       Write an equation for the reaction.

2.
Describe the process used to separate the components in crude oil.

3.
What is a homologous series?

4 a) Describe in words what happens when an alkane is cracked.

   b) Write an equation using structural formulae with all the bonds, to show what happens when

      octane is cracked.

   c) Describe a chemical test you could use to see if this reaction had worked successfully. 

       Write an equation for the reaction which occurs, using structural formulae.
5.  Using ethene as an illustration, explain what is meant by the terms monomer, polymer and 

      addition polymerisation. 

6.   Draw out the repeating unit of the polymer formed from each of the following monomers: 

i) Propene

ii) Chloroethene.

7.
What are isomers?
Calculations
1.
A compound contains 40.0 g of carbon, 6.7 g of hydrogen and 53.5 g of oxygen.  It has a relative molecular formula of 60. 

Find both the empirical and the molecular formula of the compound.

2. 
Chlorine is made in the laboratory by oxidising concentrated hydrochloric acid with manganese(IV) oxide:

MnO2  +  4HCl  (   MnCl2  +  2H2O  +  Cl2.


  (a) Find the mass of HCl solution which is needed to form 8.60g of chlorine.


  (b) Find the mass of MnO2 which is needed to form 5 tonnes of chlorine.

3.    6.25g of blue hydrated copper(II) sulphate, CuSO4.xH2O, (x unknown) was gently heated 
       in a crucible until the mass of remaining white anhydrous copper(II) sulphate CuSO4  was 
       4.00g. Calculate x, the number of moles of water in CuSO4.xH2O.
Periodic Table
1 a)
In what order are elements placed in the Periodic Table?
   b)
What are the electronic structures of chlorine and potassium?

   c)
Using the electronic structures describe why chlorine and potassium are not in the same period?

   d)
What is the electronic arrangement of a potassium ion?

   e)
What name is used to describe the change taking place when potassium turns into an ion?

2.
Most elements can be classed as either metals or non-metals. 

   a)
To which class do (i) chlorine and (ii) potassium belong? 

   b)
Explain your answer to (a) in terms of the electron arrangements of the atoms.

3.
Rubidium is immediately below potassium in the Periodic Table.

   a)
Which Group are potassium and rubidium in?

   b)
Write an equation for the reaction of rubidium with water.

   c)
What safety precautions would you use for the reaction in (b), and why?

   d)
Use your knowledge of patterns in the Periodic Table to predict; 


(i)
whether rubidium is more or less reactive than potassium. 


(ii)
whether rubidium has a higher or lower melting point than potassium.


(iii)
the colour of rubidium compounds.


(iv)
the solubility of rubidium compounds.

   e)
Suggest in terms of electron arrangements why potassium and rubidium have different reactivities.

4.
Fluorine is immediately above chlorine in the Periodic Table.

   a)
Which Group are fluorine and chlorine in?

   b)
How would you expect the reactivity of fluorine to compare with that of chlorine? Give your reasoning.

   c)
Write an equation for the reaction of chlorine with a solution of potassium bromide.

5 a)
How much oxygen is present in the Earth’s atmosphere?

   b)
Write balanced equations for the reactions between oxygen and;


i)
Sodium
ii)
Sulphur 

b) What would be the pH of the solutions made from the products formed in part b)?

c) Describe the laboratory preparation of carbon dioxide gas.

d) Give two used of carbon dioxide gas.
6
a)
Describe the chemical test for hydrogen gas. 


b)
Write a balanced equation for the test for hydrogen.


c)
Hydrogen is often described as the ‘fuel of the future’. Explain why.

Reactivity
1 a) 
Give the name of a metal which may be found uncombined in nature, and explain what property of the metal makes this possible.

b)    When the metal scandium is dipped into a solution of copper(II) sulphate solution, the solution changes from blue to colourless, and a pink deposit appears on the surface of the scandium. 

When scandium oxide is heated strongly with magnesium heat is given out and scandium metal is formed.

i) Use this information to put the three elements scandium, magnesium and copper in order of increasing reactivity.

ii) Given that scandium has the symbol Sc, and behaves like a metal with three electrons in its outer shell, write balanced symbolic equations for the two reactions;

scandium + copper(II) sulphate (
magnesium + scandium oxide   (
iii) Suggest another method (other than displacement) by which scandium may be extracted from its compounds.

2.   When aluminium is extracted it is necessary to mine bauxite. 

       The bauxite is treated and yields purified aluminium oxide.

a)
Name another aluminium compound which is essential to the extraction of aluminium from purified aluminium oxide. Why is this compound needed?

b)
Write a balanced symbol equation for the process which occurs at the cathode in the extraction of aluminium.

c)
Explain why the anodes need to be replaced regularly.

d)
Why is the process very expensive?

e)
Give one large scale use of aluminium and the property that the use relies on.

3.
Iron is extracted in the blast furnace.

a)
List the four raw materials used in the blast furnace.

b)
Suggest how carbon monoxide is formed, and what role it plays, in the blast furnace 

c)
One of the impurities in iron ore is silica, SiO2. 


Write a balanced symbol equation for the process which removes this, as slag.

d i)
Identify the main compound formed in corrosion of iron.

  ii) Suggest two different methods of preventing such corrosion, and explain how the methods work, by considering the causes of corrosion.

4 a)
Explain what is meant by reduction in terms of electron transfer.

   b)
In the reaction: 2FeCl2(aq)  +  Cl2(g)  --->  2FeCl3(aq)

(i)
Write two ion-electron equations to show the processes which are occurring.

(ii)
Identify the atom which is being reduced.

5.    Magnesium is extracted by electrolysis of molten magnesium chloride.

a)  Write ion/ electron equations for the processes which occur at the anode and cathode.

b) State one difference between the way in which current is conducted through molten

    magnesium chloride, and the way in which it is conducted through a metal wire.

Electrolysis
1) Write half equations for the reactions at the anode and cathode when each of the following substances are electrolysed;


a)
 molten lead(II) bromide.

b) molten sodium chloride.

c) Copper(II) sulphate solution.

2)
a)
At which electrode does oxidation take place in electrolysis?
     b)  At which electrode does reduction take place in electrolysis?

