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1. Atomic structure:

· Finding number of protons, neutrons and electrons. Electron configurations.

· Isotopes and Relative Atomic Mass calculations.
2. Structure and Bonding:

· Ionic Bonding, Covalent Bonding and Metallic Bonding
· Giant Ionic, Giant Covalent, Simple molecular and Giant Metallic structures.
3. Carbon Chemistry:

· Crude oil is a mixture of hydrocarbons (learn definitions)

· Separation of alkanes by fractional distillation

· Cracking alkanes

· Alkanes as fuels - Combustion and environmental issues (especially with CO)

· Homologous series and isomers of butane and pentane

· Addition of hydrogen and bromine to alkenes (test for alkenes).

· Making plastics (Addition polymerisation)

· Fermentation to produce alcohol vs ethene + steam

· Reactions of alcohols.

· Condensation polymerization – nylon and polyester.
4. Calculations and Moles:

· Calculating Relative formula mass from isotopic %.
· % of an element in a compound
· Reacting amounts from equations (moles)
· Reacting volumes of gases at room temp.
· Empirical/Molecular Formulae of compounds (using mole ratios and RFM)
· Percentage yield calculations.
5. The Periodic Table

· Relate group number, no. of outer electrons and metallic character across periods.
· Physical and chemical properties, including trends, of Groups 1, 7 and the inert gases.

· Equations for the reactions of Group 1 metals with water.

· Equations for Halogen displacement reactions.

· Properties of chlorine gas and hydrogen chloride gas.
· % of gases present in air.
· Industrial extraction of oxygen and nitrogen from air.
· Reactions of oxygen - Oxidation and reduction.
· Laboratory preparation of carbon dioxide and hydrogen.
· Physical and chemical properties of ammonia.
· Pollution by sulphur dioxide and nitrogen oxides.
6. Reactivity series and the Extraction of Metals

· How metals react with water, oxygen (air) and steam.

· The reactivity series and displacement reactions.

· Extraction of metals from their ores (Fe and Al as specific examples).

· Electrolysis and REDOX reactions.

· Uses of metals related to their properties.
· Cause and prevention of rusting.
7. Electrolysis

· Recall experiments on migration of ions. 
· Write ionic half-equations representing the reactions at the electrodes.
· Calculate the amounts of the products of the electrolysis.
Atomic Structure

1. Fill in the table:

	particle
	relative mass
	relative charge
	position (centre of atom or outside)

	neutron
	
	
	

	electron


	
	
	

	proton


	
	
	


2.
Complete the following table.
	Atom / Ion


	Number of 

protons
	Number of neutrons
	Number of electrons
	Electron Configuration

	    40

        Ar

    18
	
	
	
	

	    23

        Na
    11
	
	
	
	

	    40

        Ca2+
    20
	
	
	
	


3. 
Boron consists of two isotopes, Boron 10 and Boron 11. 

a)
What are isotopes?

b)
If the relative abundances are 20% and 80% respectively, what is the average relative atomic mass of Boron?

4. 
Draw a diagram to showing the position of the fundamental particles in an atom of sodium.

Bonding and Structure

1. Describe an ionic bond.

2. Describe a covalent bond.

3. Describe a metallic bond.

4. Radium, Ra, is in group 2, and Selenium, Se, is in group 6. 
    Explain in words, without a diagram, how Ra and Se form a chemical bond:

5. Draw dot-cross diagrams, showing outer shells only, to illustrate the bonding in the following substances (use your Periodic Table to help):

        lithium oxide (from Li and O)             ammonia (from N and H)

             aluminium oxide


             oxygen gas
6. Draw a diagram showing the shape of the following molecules;


a)
Methane

b)
Carbon dioxide

7. (a) Describe the structure of solid sodium chloride, in general terms:

    (b) The melting point of sodium chloride is high*/low* (*delete one) because:

    (c) The melting point of magnesium oxide is much higher*/lower* than NaCl because:

   (d) Sodium chloride will conduct when molten or in solution but not when solid. Explain.

8. The melting point of ice is high*/low* because:

9.  a)
Draw diagrams to show the structure of diamond and graphite.
    b)
Explain why diamond and graphite have high sublimation temperatures.

10. Carbon dioxide is a gas but silicon dioxide (sand) is a solid. Explain.

Carbon Chemistry

1. (a) Crude oil is a mixture of hydrocarbons.  What is a hydrocarbon?
    (b) How is crude oil separated? Explain how the process works.

   (c) Complete the following table.

	Crude oil Fraction
	Main use

	
	Camping gas

	gasoline
	Fuel for cars

	
	Making chemicals

	Diesel
	

	Fuel oil
	

	
	Road surfaces


2.  Thermal decomposition reactions can be used to split up large molecules.

(a) Name the process used to thermally decompose large molecules in the heavy fractions of crude oil.
(b)  What are the conditions required for the process.



Temperature
  ………………….

Catalyst  ……………………….
(c)
Explain why oil companies need to carry out such reactions (two reasons).

(d)
Using structural formulae, show how the C6 alkane, hexane, undergoes thermal decomposition:

(e)
Describe a test for one of the products in (d), and say which one:

3.
Alkanes form the simplest homologous series of hydrocarbons.

   a)
What is a homologous series?

   b)
What is the general formula of alkanes.

   c)
Alkanes are often referred to as being saturated. What does this mean?

   d)
What happens if bromine is added to an alkane in the presence of sunlight?

   e)
Write a balanced equation for the complete combustion of butane.

   f)
What are the products of incomplete combustion and why are they dangerous?

4.
An important polymer is made from the monomer, propene, C3H6.

  a) Draw the displayed formula of propene.

  b) To what homologous series does propene belong?

  c) Is propene saturated or unsaturated? Explain your answer.

  d) Draw the structural (displayed) formulae of the product formed when

      propene reacts with;

i) Bromine water.

ii) Water in the presence of the catalyst phosphoric acid.

Alcohols

5 a)
What is the General formula for the alcohol homologous series?

   b)
Draw the structural (displayed) formula of Butan-1-ol?

   c)
Draw the structural (displayed) formula of Butan-2-ol?

6)
Draw the structural (displayed) formulae of the products from the Dehydration 
of propan-1-ol?

7)
Describe how ethanol is made industrially from ethene.

Include any important conditions.

What are the Advantages and disadvantages of this method?

8)
Describe how ethanol is made from the Fermentation of sugars.

Include any important conditions.

What are the Advantages and disadvantages of this method?

Polymerisation

9)
What are differences between condensation and addition polymerisation.

10 a)
Draw a section of the polymer formed when Propene is heated under pressure 

with a suitable catalyst.

b) What is the name of the polymer formed from propene? 
c) What type of polymer is this?

11)
Give two uses of 

(a) poly(propene)



(b) poly(chloroethene).
12)
Study the formulae of polymers A and B and answer the questions.
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(a) Which molecule is an example of; (i) an addition polymer?
 (ii) a condensation polymer?
  (b) 
Draw the structural (displayed) formula of the monomer used to make B.

  (c) 
Draw the two monomers used to make A.

13) 
Three possible monomers are shown below. 

Which two can be used to make a condensation polymer?
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Draw the structural formula of the condensation polymer formed.
Calculations
1. Calculate the percentage by mass of:

(a) Fe in haematite, Fe2O3:



(b) N in Zn(NO3)2:

2. A gaseous compound contains carbon and hydrogen only.


It was found that 100g of the compound contained 82.8g of carbon.

(i) Calculate the mass of hydrogen in 100g of the compound. 

(ii) Use the information to find the simplest (empirical) formula for the compound:


(iii) Given that the relative molecular mass of the compound is 58, find its molecular formula.

3.  When iron(III) oxide is reduced in the thermit process, the equation is as follows:

Fe2O3  +  2Al  (  2Fe  +  Al2O3
Calculate the mass of aluminium needed to react with 5.00 kg of iron(III) oxide.

4.  When copper(I) oxide is reduced with methane, the equation is:

3Cu2O  +  CH4  (  6Cu  +  CO2  +  2H2O

  a) If 80.0g of methane is used, what mass of water should be formed?

  b) If only 100 g of water is formed, what is the % yield?

5.  When ethane is burnt in air the reaction is:

2C2H6  +  7O2  (  4CO2  +  6H2O

Calculate the volume of oxygen needed to burn 100.0g of ethane, at room temperature and pressure. (1 mole of any gas at room temperature and pressure occupies 24.0 dm3).

6.  When ethane is burnt in air the reaction is:

2C2H6  +  7O2  (  4CO2  +  6H2O

What volume of oxygen gas is needed to burn 1500 cm3 of ethane gas?

What volume of carbon dioxide gas is produced when 1500 cm3 of ethane gas is burnt?

Periodic Table
1.
(a) In what order are the elements placed in the Periodic Table?

 (b) What are the electronic structures of chlorine and potassium?

Cl:




 K:

(c) What is the electronic structure of a potassium ion?

2.  The table lists properties of four metals:

	metal
	m.pt./oC
	density/gcm–3
	hardness
	properties of sulphate

	A
	98
	0.920
	soft
	white, soluble in water

	B
	850
	1.540
	moderate
	white, insoluble in water

	C
	1450
	8.900
	hard
	green, soluble in water

	D
	419
	7.140
	quite hard
	white, soluble in water


Which one is an alkali metal?  Explain your choice:

3.   Rubidium is immediately below potassium in the Periodic Table

 (a) Write a balanced symbol equation for the reaction of rubidium with water.

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

 (c) Use your knowledge of patterns in the Periodic Table to predict whether 

 (i) rubidium is more or less reactive than potassium.  Explain your choice:
    (ii) rubidium has a higher or lower melting point than potassium. Explain your choice:
4. Fluorine is immediately above chlorine in the Group 7 of the Periodic Table.

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

b) Write a balanced symbol equation, with state symbols, for the reaction of chlorine with a solution of potassium bromide.

c)
Describe the observations that would be observed for the reaction in part b).

5.
The apparatus below shows how chlorine gas is prepared in the laboratory.
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The balanced equation for the reaction is; 

MnO2 + 4HCl ( Cl2 + MnCl2 + 2H2O

a) Why does the water remove any unreacted HCl fumes from the reaction mixture?

b) Why is the chlorine gas collected in this manner?

c) Describe a test that would determine if that chlorine gas had been produced rather than hydrogen chloride?

d) Complete and balance the ionic half equation for the reaction;

 Cl-   ……………………  (      Cl2
e) What type of reaction is this?

6. Hydrogen chloride gas is produced in the laboratory in a similar manner by reacting sodium chloride with sulphuric acid.

a) Describe what would be observed if universal indicator was added to hydrogen chloride gas dissolved in water. 

b) Describe what would be observed if universal indicator was added to hydrogen chloride gas dissolved in methylbenzene. 

7.      What is the % composition of gases in dry air?
8.      How are oxygen and nitrogen obtained from air.

9.      Draw a dot and cross diagram for nitrogen gas, N2 and explain why nitrogen is unreactive.

10.    Describe the chemical test for water.
11.    Describe how carbon dioxide is produced in the laboratory.
12.    What would you observe during the thermal decomposition of copper(II) carbonate?

Reactivity Series and Extraction of metals

1 
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.             

a) Use this information to put the three elements scandium, magnesium and copper in order of increasing reactivity, explaining your reasoning:

(b) Suggest a method (not using a different metal) by which scandium may be extracted from is compounds.

2.  Describe how iron is extracted from its ore. 

    (Include equations and a consideration of how the impurities are removed).

3.  Explain how galvanising an iron gate prevents it from rusting.
4. Describe how aluminium is extracted from its ore. (Include equations).

Quantitative Electrolysis

1. Write half equations for the reactions occurring at the electrodes during the electrolysis of molten CaCl2. 
2. At which electrode does oxidation take place?
3. What mass of calcium would have been produced in the time it takes for 4800 cm3 of chlorine gas is produced at the anode?
4. Write half equations for the reactions occurring at the electrodes during the electrolysis of molten PbBr2. 
5. What volume of bromine gas is produced in the time it takes for 1242g of lead to form at the cathode?
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