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2. 

Use oxidation states to explain why this is not a redox reaction. 

[2] 

(Total 2) 

3.
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4. 

(i) State the role of lead(IV) oxide in the reaction with concentrated hydrochloric acid.

[1] 

(ii) Name white solid ​A ​and gas ​B​.

[2]

(iii) Give the formula of the lead-containing species present in colourless solution ​D ​.

[1] 

(iv) Give the colour of precipitate ​E​.

[1]
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(v) Write the equation for the formation of lead(II) nitrate from lead(II) oxide.

[1] 

(b) Carbon is the first element in Group 4. Two of its allotropes are diamond and graphite. A
compound that forms structures corresponding to diamond and graphite is boron nitride.

(i) Describe the structure of graphite and explain why ​hexagonal ​boron nitride can adopt the same
structure yet have different electrical conductivity properties.

[4] QWC [1]

(ii) State ​one ​use for the ​cubic ​boron nitride structure.

[1]
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(i) Calculate the minimum temperature needed to cause grey tin to change to white tin.

[3] 

(ii) During Napoleon's disastrous campaign in Russia from June to December in 1812 the tin buttons
on his infantry's uniforms disintegrated. Suggest a reason why this might have happened.

[1] 

(d) An important technological development in recent years has been the hydrogen fuel cell. This
uses electrochemical methods to get energy from hydrogen.

(i) Write the half-equations for the processes occurring at the electrodes and an equation for the
overall reaction.

[3]

(ii) Give ​one ​disadvantage of using hydrogen fuel cells to power vehicles.

[1]

(Total 20) 
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6. 

(d) Solid potassium iodide reacts with concentrated sulfuric acid in the same way as sodium iodide.

Describe the observations made during this reaction and identify the products formed. 

[3]
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