
5th Year - Separates

Summer Revision Questions

Structure and Bonding

1.
For each of the following give the number of protons, number of 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.
Describe the shapes of carbon dioxide and methane.

6.
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.

7.
Draw a diagram to show the structure of the following;


i)
  Methane gas.


ii)
  Sodium chloride solid.

iii) Diamond.

iv) Graphite.

Carbon 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?

8.   Draw three isomers of hexanol.

9.   Write equations and state the conditions for the fermentation and industrial preparation of ethanol.

10.   Three monomers are shown below;
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(a) 
Draw the condensation polymer made from monomers A and B.

(b) 
Name the type of condensation polymer formed?

(c)
Draw the condensation polymer made from monomers B and C.

(d) 
Name the type of condensation polymer formed?

(e)
Which polymer is nylon.

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. 

C9H20  +  14O2 (  9CO2  +  10H2O

What volume of carbon dioxide (at room temperature and pressure) results from burning 1.00kg of nonane (the hydrocarbon)?

4. 
Copper(II) oxide is formed when copper(II) carbonate is decomposed.

CuCO3
(
CO2
+
CuO

   
When Neil decomposed 10g of copper(II) carbonate he produced 4.7g of copper(II) oxide. 


What was his % yield?

5.
Butane is often used as camping gas. 2C4H10(g) + 13O2(g) ( 8CO2(g) + 10H2O(g)

i)
What volume of carbon dioxide is produced from combusting 12 000cm3 of butane?


i)
What volume of oxygen is required to combust 8 000cm3 of butane?

6.    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.
7.

What mass of magnesium reacts with 50 cm3 of 2 mol/dm3 hydrochloric acid? 




                  Mg(s)  +  2 HCl(aq)  (  MgCl2(aq)  +  H2(g)




8. 

Find the concentration of a solution of ethanoic acid given that 25.0 cm3 of the acid reacts with 20.5 cm3 of 1.0 mol/dm3 sodium hydroxide.



            CH​3COOH(aq)  +  NaOH(aq)  (  CH3COONa(aq)  +  H2O(l)



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 series

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.

e) 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 o
uter 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) Dilute Sulphuric acid.

d) Brine.

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


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




3.

If 1.2 dm3 of chlorine is produced during the electrolysis of molten sodium chloride, what mass of sodium is formed?



                       Na+   +   e-  (  Na                2 Cl-  -  2 e-  (  Cl2





4.
What mass of aluminium is produced from the electrolysis of aluminium oxide if 100 kg of oxygen is formed?


        Al3+  +   3 e-  (  Al                2 O2-  -  4 e-  (  O2

In the following questions assume a value of 96 000C for a Faraday and 24dm3 for the molar gas constant.

5)  An electric current of 5.00A was passed for 20 minutes through some molten CaCl2. 

     What mass of  calcium would be produced?

6)  What volume of hydrogen gas would be produced from the electrolysis of some

      hydrochloric acid by a current of 0.5A for 2.5 hours?

7)  What mass of aluminium could be deposited from molten aluminium oxide if a current of 15A

     flowed for 30 hours?

Energetics
1.
Ethanol was burned to heat a copper can containing 200 cm3 of water (specific heat capacity 4.2 J/g/(C).  The mass of the ethanol burner before burning was 42.73g and after was 41.92g.  The starting temperature of the water was 21oC and the maximum temperature reached was 43oC.

(a)
Calculate the amount of energy which is released when (i) one gram of ethanol and (ii) one mole of ethanol is burnt. [Molar masses C=12, H=1, O=16]

(b)
The textbook value is 1371 kJ/mol released. What two main factors cause the difference in values?

2.
The balanced equation for the combustion of ethane is shown using structural formulae.
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(a)
Complete the table to show the number of bonds broken and made when two molecules of ethane react with seven molecules of oxygen.

	Type of bond
	Average Bond Dissociation Energy

kJ/mol 
	Number of bonds
broken
	Number of bonds
made

	C –– C
	348
	
	

	C –– H
	413
	
	

	O=O
	496
	
	

	C=O
	743
	
	

	H –– O
	463
	
	


(b)
Calculate the energy change for the reaction using the bond enthalpies above.

(c)
Explain why the energy change calculated in part b) is only an approximate value for the combustion of ethane.

(d)
The combustion of ethane is a strongly exothermic process. Draw a labelled energy level diagram showing the endothermic and exothermic parts of the overall reaction. Indicate the activation energy on the diagram.

3.
The equation below shows the reaction when methane burns in oxygen.

CH4   +   2O2   (   CO2   +    2H2O


An energy level diagram for this reaction is shown below.
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(a)
Which chemical bonds are broken and which are formed during this reaction?

(b)
Explain the significance of x, y and z on the energy level diagram in terms of the energy transfers which occur when these chemical bonds are broken and formed.

Acids, bases, Salts and Neutralisation
1)
Write balanced symbol equations for the following reactions.


i)
potassium hydroxide + sulphuric acid (  








ii)
iron(II) carbonate + nitric acid 
(   









iii)
hydrochloric acid  +  aluminium   (  









iv)
nitric acid  +  lead(II) oxide   
(  








2)   The table contains information about the reactions of some acids with different substances. 

	
	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
	


a)
Give the names of the substances A to F.

b)
What should be written in the empty box?

3)

Describe what is meant by and acid and a base in terms of the following;



i)
H+ ions     
ii)
Protons.

4)

Comment on the following statement; 



‘If you dilute a strong acid it will behave like a weak acid.’





5)
Explain why CuSO4 cannot be made from the reaction between Cu and H2SO4.

6)         Identify the precipitate formed in the following reactions.


a. 
Zinc sulphate + Lead(II) nitrate (  Zinc nitrate + Lead sulphate




b. 
Barium chloride + Sodium carbonate ( Barium carbonate + Sodium chloride



c. 
Lead(II) nitrate + Lithium sulphate ( Lead(II) sulphate + Lithium nitrate



d. 
Potassium bromide + Silver nitrate ( Silver bromide + Potassium nitrate.

6)        Describe, with the aid of diagrams, how you would prepare a sample of;

i) Sodium nitrate.






   

ii) Iron(III) chloride.

iii) Barium sulphate.







Preparing and Analysing Salts
1.
A sample of contaminated sea water was treated in the following way, what deductions can you make from each test?

a)
A sample was boiled for some time and a small amount of white suspension was produced. After filtering off the suspension, it was found to bubble and give off carbon dioxide when hydrochloric acid was added to it.

b)
When a sample was treated with sodium hydroxide solution a green ppt was seen.

c)
When a mixture of silver nitrate and nitric acid was added to a sample of the water, a large amount of white precipitate was produced.

2. Describe the test for an ammonium ions?

3. Describe the test for a sulphate? Give an ionic equation for the test.

4. Four chemicals have lost their labels. 

They are potassium chloride, sodium sulphate, barium chloride and lithium carbonate. Describe how you would determine which substance was which.

Rates

1.
A pupil carried out three experiments to investigate the rate of reaction between marble (calcium carbonate) and hydrochloric acid. 


In each experiment he used the same mass of marble, but the size of the lumps was different. He used the same volume and the same concentration of acid in each case. He measured the mass of carbon dioxide produced at different times in each experiment. Some marble was left over at the end of each experiment. His results are shown graphically below.
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a)
Which experiment gave the fastest reaction?  Explain how you made your decision.

b)
Which experiment used the largest lumps of marble?  Explain your reasoning.

c)
Sketch the graph you would expect to obtain for experiment 1 if you measured the mass of marble at different times.

d)
Sketch a copy of the graph for experiment 1.  On the same axis, sketch the graph you would expect to obtain if you repeated the experiment in exactly the same way as before, but using acid of twice the concentration?  Label your graph experiment 4 '

e)
Explain how concentration effects the rate of reaction in terms of collision theory.

2.
Describe how and why temperature affects the rate of a reaction.

3.   Explain how a catalysts works.
Equilibria, Ammonia and Industrial Processes
1.

CuSO4.5H2O
 EMBED Word.Picture.8  

  CuSO4   + 5H2O

Forward reaction is endothermic



      Blue
      White


a)
Explain what the 
 EMBED Word.Picture.8  

 sign means in the reaction above.


b)
What is meant by the term equilibrium.


c)
Name two conditions needed for a reaction to be at equilibrium.


d)
What will be observed if the temperature is increased in the equilibrium above?


e)
What will be observed if water is added to the equilibrium above?

2. 
a) 
Write a balanced equation for the Haber process.


b)
Where do the raw materials for the Haber process come from?


c) 
Give the usual conditions used for the Haber process in industry:


d) 
Explain the effect of increasing the temperature on the Haber process.


e) 
Explain the effect of increasing the pressure on the Haber process.

3.
a)
Describe two properties of ammonia?


b)
Give two uses of ammonia.


c)
Write a balanced equation for the formation of ammonium nitrate from nitric acid.


d)
Calculate the % N in ammonium nitrate.
4 a)
Describe how sulphuric acid is manufactured from sulphur by the Contact Process.  

Include balanced equations for the three key stages in the process.
  d)
State two main uses of sulphuric acid.
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