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1.
(a)
In terms of electrons, give the meaning of the term oxidation.

.....................................................................................................................................

(1)

(b)
Nitrogen monoxide, NO, is formed when silver metal reduces nitrate ions, NO[image: image1.wmf]-

3

 in acid solution.

(i)
Deduce the oxidation state of nitrogen in NO and in NO[image: image2.wmf]-

3


NO.....................................................................................................................

NO[image: image3.wmf]-

3

 ................................................................................................................

(ii)
Write a half-equation for the reduction of NO[image: image4.wmf]-

3

 ions in acid solution to form nitrogen monoxide and water.

........................................................................................................................... 

(iii)
Write a half-equation for the oxidation of silver metal to Ag+(aq) ions.

........................................................................................................................... 

(iv)
Hence, deduce an overall equation for the reaction between silver metal and nitrate ions in acid solution.

...........................................................................................................................

(5)

(Total 6 marks)

2.
(a)
Define reduction in terms of electrons.

.....................................................................................................................................

(1)

(b)
The oxide of nitrogen formed when copper reacts with nitric acid depends upon the concentration and the temperature of the acid. The reaction of copper with cold, dilute acid produces NO as indicated by the following equation.

3Cu + 8H+ + 2NO[image: image5.wmf]–

3

  3Cu2+ + 4H2O + 2NO


In warm, concentrated acid, NO2 is formed.

(i)
Give the oxidation states of nitrogen in NO[image: image6.wmf]–

3

, NO2 and NO

Oxidation state in NO[image: image7.wmf]–

3

....................................................................................

Oxidation state in NO2......................................................................................
Oxidation state in NO........................................................................................

(ii)
Identify, as oxidation or reduction, the formation of NO from NO[image: image8.wmf]–

3

 in the presence of H+ and deduce the half-equation for the reaction.

NO from NO[image: image9.wmf]–

3

...................................................................................................

Half-equation.................................................................................................... 

(iii)
Deduce the half-equation for the formation of NO2 from NO[image: image10.wmf]–

3

 in the presence of H+.

...........................................................................................................................

...........................................................................................................................

(iv)
Deduce the overall equation for the reaction of copper with NO[image: image11.wmf]–

3

 and H+ to produce Cu2+ ions, NO2 and water.

...........................................................................................................................

...........................................................................................................................

(8)

(Total 9 marks)

3.
State and explain the trend in electronegativity and the trend in boiling point of the halogens from fluorine to iodine.

Trend in electronegativity......................................................................................................

Explanation............................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

Trend in boiling point............................................................................................................

Explanation............................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(Total 6 marks)

4.



(a)
(i)
Describe what you would observe when an aqueous solution of bromine is added to an aqueous solution containing iodide ions. Write an equation for the reaction occurring.

Observation ..................................................................................................

Equation .......................................................................................................

(ii)
Explain why bromine does not react with aqueous chloride ions.

......................................................................................................................

......................................................................................................................

(3)

(b)
Describe what you would observe when aqueous silver nitrate is added to separate aqueous solutions of potassium fluoride and potassium bromide.

Observation with KF(aq) ........................................................................................

Observation with KBr(aq) ......................................................................................

(2)

(c)
Write an equation to show how solid potassium fluoride reacts with concentrated sulphuric acid.

...............................................................................................................................

(1)

(d)
Write an equation for the redox reaction of sodium bromide with concentrated sulphuric acid.

...............................................................................................................................

(2)

(Total 8 marks)

5.
(a)
When concentrated sulphuric acid is added to solid potassium bromide, hydrogen bromide is evolved.

(i)
Write an equation for this reaction.

...........................................................................................................................

(ii)
State the role of sulphuric acid in this reaction.

...........................................................................................................................

(2)

(b)
In a further reaction, bromine and sulphur dioxide are evolved when concentrated sulphuric acid is warmed with solid potassium bromide.

(i)
Deduce the oxidation state of sulphur in H2SO4.

........................................................................................................................... 

(ii)
State the role of sulphuric acid in the conversion of Br– into Br2.

...........................................................................................................................

(iii)
Write a half equation for the conversion of Br– into Br2.

...........................................................................................................................

(iv)
Write a half equation for the conversion of H2SO4 into SO2.

...........................................................................................................................

(v)
Use your answers to (iii) and (iv) above to deduce the overall equation for this reaction.

...........................................................................................................................

(5)

(c)
Identify a solid potassium halide (a different one in each case) which, when warmed with concentrated sulphuric acid,

(i)
does not reduce concentrated sulphuric acid,

...........................................................................................................................

(ii)
reduces concentrated sulphuric acid to hydrogen sulphide.

...........................................................................................................................

(2)

(Total 9 marks)

6. 
Chlorine reacts with water as shown in the following equation.

Cl2  +  H2O  [image: image12.wmf]  Cl–  +  HClO  +  H+

In this reaction, chlorine acts both as an oxidising agent and as a reducing agent.

(i)
Construct a half-equation for the reduction of chlorine to chloride ions.

..................................................................................................................... 

(ii)
Deduce the oxidation state of chlorine in HCIO.

.....................................................................................................................

(iii)
Construct a half-equation for the oxidation of chlorine, in reaction with water, to form HCIO and H+ ions.

..................................................................................................................... 

(iv)
Give one reason why chlorine is used in the water industry

......................................................................................................................

(4)

(Total 4 marks)

7.

When calcium and barium are added separately to water, similar reactions occur.

(i)
Describe two observations that can be made when calcium reacts with water.

1st observation .................................................................................................

...........................................................................................................................

2nd observation ................................................................................................

...........................................................................................................................
(2)

(ii)
For the two observations you have given in (a)(i), describe the differences that are found when barium reacts with water.

Difference for 1st observation .........................................................................

...........................................................................................................................
Difference for 2nd observation ........................................................................

...........................................................................................................................
(2)

(iii)
Write an equation for the reaction of calcium with water.

...........................................................................................................................

(1)

(Total 5 marks)

8.
(a)
Define the term electronegativity.
.....................................................................................................................................

.....................................................................................................................................

(2)

(b)
State and explain the trend in electronegativity down Group II.

Trend ..........................................................................................................................

Explanation .................................................................................................................

.....................................................................................................................................

(3)

(c)
Write an equation for the reaction of strontium with water, and suggest an approximate value for the pH of the resulting solution.

Equation .....................................................................................................................
pH ...............................................................................................................................

(2)

(d)
Describe what is seen when an aqueous solution of barium chloride is added to dilute sulphuric acid. Write an equation for the reaction which occurs.

Observation ................................................................................................................
Equation .....................................................................................................................
(2)

 (Total 9 marks)

