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Revision list
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)

4. Calculations and Moles:

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

· Relate group number, no. of outer electrons and metallic character across periods.
· Physical and chemical properties (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.
8. 
Acids, Bases, Salts and Neutralisation
· Colours produced by litmus, phenolphthalein, methyl orange and universal indicator.
· Definitions of acids and alkalis in terms of proton transfer.
· Describe how to carry out acid-alkali titrations.
· Calculations involving concentrations of solutions.
9. 
Preparing and Analyzing Salts

· Preparation of soluble salts.
· Preparation of insoluble salts.
· Flame tests for metal ions (cations).
· Test for NH4+, Cu2+, Fe2+ and Fe3+.
· Tests for the anions - Chloride, bromide, iodide, sulphate, and carbonate.
· Simple tests for the gases.
· Solubility of common types of salts in water.

10. Energetics
· Understanding the difference between exothermic and endothermic reaction in terms 

of bonds broken and made. Energy level diagrams.

· Calculation of H for a reaction given average bond energy data.

· Energy changes in neutralization reactions and reversible reactions.

11. Rates of Reaction:

· Factors affecting the rate of a reaction
· Explaining and predicting shapes of graphs using particle / collision theory

· Catalyst for decomposition of hydrogen peroxide.
12.  Reversible Reactions / Equilibria and Industrial Processes

· Details of the Haber Process and Properties of ammonia
· Factors affecting the position of equilibrium (temp., pressure, removal of product)

13. 3rd Year Revision

· Heating and cooling curves.
· Methods of separation.
· Diffusion.
Atomic Structure

1. Fill in the table:

	particle
	relative mass
	relative charge
	position 


	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.  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 (c), 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 bromine water.

Addition Polymerisation

5)
Describe what happens during addition polymerisation of an alkene.

6 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? 

7)
Give two uses of (1) poly(propene), and two for (2) poly(chloroethene).

8)
Draw the structural (displayed) formula of the monomer used to make the polymer below.
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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 RFM 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

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

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. 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. 

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

8.      Draw a dot and cross diagram for nitrogen gas, N2 and explain why nitrogen

         gas is unreactive.

9.    Describe the chemical test for water.
10.    Describe how carbon dioxide is produced in the laboratory.
11.    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).

Electrolysis

1. Describe how potassium manganate(VII) can be used to show that ions move during electrolysis.
2. Write half equations for the reactions occurring at the electrodes during the electrolysis of molten CaCl2. 
3. At which electrode does oxidation take place?
Acids, Bases, Salts and Neutralisation
1. Complete each word equation, then write a balanced chemical equation underneath:

(a)  zinc  +  hydrochloric acid  (  

Equation

(b) magnesium hydroxide  +  hydrochloric acid  (  

Equation

(c) calcium carbonate + sulphuric acid ( 

Equation

(d) ammonia + sulphuric acid  (  

Equation

(e) Predict the products of the following reactions, by completing the word equations:

(i)  copper(II) oxide  +  nitric acid  (  

(ii) ammonium carbonate  +  ethanoic acid  (  

(iii) iron +  sulphuric acid  (  

2.  What is an acid?

     What is an alkali?

     Write the ionic equation for neutralization.

3.  Comment of the following statement;

     ‘A dilute strong acid is as strong as a concentrated dilute acid.’

4.  What volume of 0.5 mol dm-3 hydrochloric acid is neutralised by exactly 30 cm3 of 
     0.125 mol dm-3 sodium hydroxide?

5.  What volume of 1 mol dm-3 sulphuric acid is neutralised by exactly 25 cm3 of

     0.25 mol dm-3 sodium hydroxide?

6.  The table contains information about the reactions of some acids with different substances. The names of some of the substances in the table are represented by the letters A to F, and the result of one test has been left out. 

B is not zinc – choose another example.

	
	Acid
	Substance
	Name(s) of product(s)
	Result of test on the gas produced

	Reaction 1
	A
	Copper(II) oxide
	Water and 

Copper(II) sulphate 
	No gas 

produced

	Reaction 2
	Hydrochloric acid
	B
	C and D
	Gas burns with a squeaky pop.

	Reaction 3
	Nitric acid
	Calcium carbonate
	Water and E and F
	


      Give the names of: 
A 

 
B 

C 

D 

E

F 

      Describe the missing test in box: 

      Write a balanced symbol equation, with state symbols, for the missing test reaction.

      Write a balanced symbol equation, with state symbols, for each of the Reactions 1-3:
Preparing and Analyzing Salts

Give two examples of soluble salts. (Use different types of salts)

Describe using bullet points how you would make a pure solution of sodium nitrate.

Describe using bullet points how you would make pure barium sulphate.

Complete the following tables;

Detecting Gases

	TEST FOR
	TEST METHOD
	OBSERVATIONS

	H2
	
	

	CO2
	
	

	O2
	
	

	HCl
	
	

	Cl2
	
	 

	H2O
	
	


Testing for anions

	TEST FOR
	TEST METHOD
	OBSERVATIONS
	CHEMISTRY - Equation

	CO32- 
	
	
	

	SO42-
	
	
	

	Cl-
	
	
	

	Br-
	
	
	

	I-
	
	
	


Testing for cations

	TEST FOR
	TEST METHOD
	OBSERVATIONS

	K+
	
	

	Ca2+
	
	

	Na+
	
	

	Fe2+
	
	

	Fe3+
	
	

	Cu2+
	
	


Solubility of Salts

	Salt
	Soluble Salts
	Insoluble Salts

	Nitrates
	
	

	Chlorides
	
	

	Sulphates
	
	

	Carbonates
	
	

	Hydroxides
	
	


Bonding                                                                                           Diagram of Structure

Test for;  

Na+
Cl-
 NaCl


Solution electrolysis                                                                      

Products 

Equations:   Cathode

                    Anode

                                 Fe2O3

Structure and bonding         



                Extracted from

                                                                                                      Using

                                                             Five equations for process
                                     Fe
                  

                FeCl2                            FeCl3
     Test for Fe2+                                                              Test for Fe3+
     Test for Cl-
 



                                        Extracted from
Use related to property         
                                                                                   Using

                                                 Two Equations

 Al(NO3)3                            Al
              Reaction type                                              Expensive to extract because of
              Reagent used

                 Test for Nitrate ions

Use related to property        
                                                                       Concentrated nitric acid
                                     Cu                     


No reaction in sulphuric acid because                                                                Reaction type
                                                                 CuCO3
                                              Reagent used
                                                                             Test using
                         CuSO4

 

             + NaOH                    

            Observation

            Formula of product                                                 

            Ionic Equation for reaction
Energetics

1.(a) Calculate the energy of the reaction:    

CH4  +  Cl2  (  CH3Cl  +  HCl   
         Given the following bond energies 

                   C—H = 412, Cl—Cl = 242, C—Cl = 338, H—Cl = 431 kJ/mol

   (b) State whether the reaction is exo or endothermic, and explain why:

   (c) Draw an energy profile diagram for the reaction.

2.

When hydrogen reacts with iodine, we can show the reaction as follows;

H – H   +   I – I  (  2 (H – I)

    (a) Given the following bond energies, calculate the heat of reaction.



 (H – H: 436kJ, I – I: 151kJ, H – I: 298kJ)
    (b)

Draw an energy level diagram for the reaction.

3.
Temperature was recorded as an alkali was added to 1 cm3 of an acid. The graph of the results is shown below.
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Explain the shape of the graph.
Rates of Reaction


A student wished to study the effect of concentration on the rate of decomposition of hydrogen peroxide to oxygen in the presence of a solid catalyst, at 20oC.

a)
Name a suitable catalyst which he could have used for this reaction:
b)
Sketch the shape of graph you would expect to obtain plotting volume of gas v. time.





c)
Indicate how you would measure the initial rate of the reaction from the graph.

d)
If the experiment was repeated using the same volume of hydrogen peroxide but with half the concentration, sketch on to the previous graph the shape of curve you would expect to obtain. Label the curve d).
e)
Sketch the graph obtained if the experiment was repeated at 30oC, but collecting the gas at 20oC, as before. Label the curve e).
f)
On the right above, sketch an apparatus suitable for carrying out this experiment.

g)
Explain in terms of particles why the rate of the reaction changes with time.

h)
Explain how a catalyst increases the rate of a reaction.

i)
Explain in terms of particles why the rate of the reaction changes with temperature.

j)
Explain in terms of particles why the rate changes if the solid catalyst is powdered:

k)
Explain in terms of particles why the rate of the reaction changes as the concentration of a reactant changes.

Equilibria and Industrial Chemistry

1. 
What is meant by the term equilibria?

2. 
Yellow chromate ions can form an equilibrium with orange dichromate ions.


2 CrO42-(aq)  +  2 H+(aq)  
[image: image3.wmf]   Cr2O72-(aq)  +  H2O(l) 


  yellow                                                orange

  a)
What happens if more acid (H+) is added to the mixture?

  b)
What happens if water is added to the reaction mixture?

  c)
Given that the forward reaction is exothermic, what happens to the mixture if it is heated up?

3.
Ammonia, NH3, is made by reacting together hydrogen and nitrogen in the presence of iron.  This reaction is called the Haber process.


(a) How does the presence of iron help the process, and how does it affect the yield?


(b) Where do the raw materials (hydrogen and nitrogen) for the Haber process come from?


(c) Give the usual conditions used in industry:



Temperature: 

oC     
Pressure: 

 atmospheres


(d) Explain how the ammonia removed from the equilibrium mixture?

(e) What happens to unreacted gases?

(f) Increasing the temperature causes the yield of ammonia to fall. 


     Suggest why the reaction is not carried out at room temperature:

(g) The pressure used in the Haber process is often described as a compromise.   Explain:

3.  Ammonia gas can be used in industry to make ammonium salts for fertilisers.

(a) What type of reaction converts ammonia into ammonium salts?

(b) Give the names and formulae of two ammonium salts used as fertilisers:

name: 





; 
formula: 





name: 





; 
formula: 





(c) Calculate the % nitrogen in your chosen fertilisers.

Structure




Test for NH3 using

Made industrially by







Diffusion studies


Equation for process

Conditions for process
NH3







                                   HNO3                     NH4Cl


                                                                                               Products of Heating          

               Salts formed








3rd Year Revision

1. Explain the shapes of the graphs below.

            Graph for heating a solid

Graph for cooling a gas

2.
Briefly describe, with the aid of diagrams, how you would obtain a pure sample of; In each case you should explain your choice of method.


a)  salt from a mixture of salt and sand.


b)  iron from a mixture of iron, sulphur and iron sulphide.

3. The following experiment was set up to examine the motion of the particles in two gases. After ten minutes white smoke was observed where the gases met, as shown below. 
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a)  Which gas travels the fastest? Explain your answer.

b)  Molecules of ammonia and hydrochloric acid move rapidly at room temperature. Give a reason why it took 10 minutes for the white solid to form.

c)
What would happen if the experiment was repeated at a higher temperature? Explain your answer.

d)
Write a balanced equation for the reaction occurring when the two gases meet.

4.
Below is a chromatogram of a five known dyes, G, H, I, J and K, and two inks, X and Y.
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Apparatus:





  G        H        I        J        K      X       Y      Y     





Which is the most soluble of the known dyes?





Which dyes are present in X?





Which dyes are present in Y?
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