“Don’t reduce me to this”

Y12 Unit 2 Test 3
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Good luck!
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SECTION A

1.
(a)
In terms of electron transfer, what does the reducing agent do in a redox reaction?

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

(1)

(b)
What is the oxidation state of an atom in an uncombined element?

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

(1)

(c)
Deduce the oxidation state of nitrogen in each of the following compounds.

(i)
NCl3 ............................................................................................................

(ii)
Mg3N2 .........................................................................................................

(iii)
NH2OH .......................................................................................................

(3)

(d)
Lead(IV) oxide, PbO2, reacts with concentrated hydrochloric acid to produce chlorine, lead(II) ions, Pb2+, and water.

(i)
Write a half-equation for the formation of Pb2+ and water from PbO2 in the presence of H+ ions.

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

(ii)
Write a half-equation for the formation of chlorine from chloride ions.

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

(iii)
Hence deduce an equation for the reaction which occurs when concentrated hydrochloric acid is added to lead(IV) oxide, PbO2
......................................................................................................................

(3)

(Total 8 marks)

2.
(a)
State the trend in the boiling points of the halogens from fluorine to iodine and explain this trend.

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

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

.........................……….............................................................…...............................

.........................……….............................................................…...............................

(4)

(b)
Each of the following reactions may be used to identify bromide ions. For each reaction, state what you would observe and, where indicated, write an appropriate equation.

(i)
The reaction of aqueous bromide ions with chlorine gas

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

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

(ii)
The reaction of aqueous bromide ions with aqueous silver nitrate followed by the addition of concentrated aqueous ammonia 

Observation with aqueous silver nitrate ..........................................................

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

Observation with concentrated aqueous ammonia ..........................................

........................................................................................…...............................

(iii)
The reaction of solid potassium bromide with concentrated sulphuric acid 

Observation 1 ...................................................................................................

Observation 2 ...................................................................................................

(7)

(c)
Write an equation for the redox reaction that occurs when potassium bromide reacts with concentrated sulphuric acid.

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

(2)

(Total 13 marks)

3.
(a)
State why chlorine is added to drinking water.

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

(1) 

(b)
Write an equation for the reaction which occurs when chlorine is bubbled into water.
Identify the substance which causes the resulting solution to be pale green.

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

Identity of substance ..............................................................................................

(2) 

(c)
Write an equation for the reaction which occurs when chlorine is bubbled into an excess of cold aqueous sodium hydroxide.

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

(1)

 (Total 4 marks)

4.
(a)
State the trend in atomic radius down Group II from Mg to Ba and give a reason for this trend.

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

Reason ...................................................................................................................

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

(2) 

(b)
State and explain the trend in melting points of the elements down Group II from Mg to Ba.

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

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

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

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

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

(3) 

(c)
State the trend in reactivity with water of the elements down Group II from Mg to Ba.
Write an equation for the reaction of magnesium with steam and an equation for the reaction of strontium with water.

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

Equation for magnesium ........................................................................................

Equation for strontium............................................................................................

(3)

(d)
Sulphates of the Group II elements from Mg to Ba have different solubilities. Give the formula of the least soluble of these sulphates and state one use that depends upon the insolubility of this sulphate.

Formula ................................................................................................................

Use .......................................................................................................................

(2)
 (Total 10 marks)

SECTION B
5.

Samples of solid sodium fluoride, sodium chloride, sodium bromide and sodium iodide are each warmed separately with concentrated sulphuric acid. All four compounds react with concentrated sulphuric acid but only two can reduce it.

(i)
Identify the two halides which do not reduce concentrated sulphuric acid. Write an equation for the reaction which does occur with one of these two halides.

(ii)
Identify the two halides which reduce concentrated sulphuric acid to sulphur dioxide. Using half-equations for the oxidation and reduction processes, deduce an overall equation for the formation of sulphur dioxide when concentrated sulphuric acid reacts with one of these halides.

(iii)
In addition to sulphur dioxide, two further reduction products are formed when one of these two halides reacts with concentrated sulphuric acid. Identify the two reduction products and write a half-equation to show the formation of one of them from concentrated sulphuric acid.

(9)

6.

This question concerns the chemistry of the Group II metals Mg to Ba.
An aqueous solution of a Group II metal chloride, XCl2, forms a white precipitate when dilute aqueous sodium hydroxide is added. A separate sample of the solution of XCl2 does not form a precipitate when dilute aqueous sodium sulphate is added.



An aqueous solution of a different Group II metal chloride, YCl2, does not form a precipitate when dilute aqueous sodium hydroxide is added. A separate sample of the solution of YCl2 forms a white precipitate when dilute aqueous sodium sulphate is added.



Suggest identities for the Group II metals X and Y. Write equations, including state symbols, for the reactions which occur.

(6)

(Total 15 marks)
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