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2.​ The leaves of the rhubarb plant are rich in ethanedioic acid (oxalic acid) which is a poisonous 
compound. A solution containing ethanedioate ions can be formed by boiling rhubarb leaves with 
water. It can be separated and samples titrated against acidified potassium manganate(VII) to find 
the concentration of the ethanedioate solution. 

 

(a) Suggest how the ethanedioate solution could be separated from the rhubarb leaves. 

[1] 

 

 

 

 

 

 

(d) Give a reason why an indicator is not needed in this titration. 

[1] 
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(f) Heating ethanedioic acid in glycerol produces methanoic acid, HCOOH. 

 

 

(iii) A mixture of methanoic acid and sodium methanoate can be used as a buffer solution. State 
what is meant by a ​buffer solution ​and explain how a mixture of methanoic acid and sodium 
methanoate acts as a buffer. 

[3] QWC [1] 
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(i) Give the colour change that occurs when acidified potassium dichromate acts as an oxidising
agent

[1] 

(ii) When sodium hydroxide is added to a solution of potassium dichromate, a colour change occurs
without a redox reaction occurring. Give the formula of the new chromium-containing ion and the
colour of the solution formed.

[2] 

(Total 20) 

3.
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4. 

(a) Using outer electrons only, draw a dot and cross diagram to show the bonding in a hydrogen
peroxide molecule​(line 3) ​.

[1]
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(b) Use the equation for the decomposition of hydrogen peroxide ​(line 8) ​to calculate the
concentration, in mol dm−³, of aqueous hydrogen peroxide solution in a bottle of '20 volume
hydrogen peroxide' at 25 °C.

[1 mol of oxygen occupies 24 dm³ at 25 °C] 

[2] 

Concentration ​= ​. . . . . . . . . . . . . . . . . . . . . . . . . .  ​mol dm−³ 

(c) Manganese(IV) oxide ​(line 10) ​and potassium manganate(VII) ​(lines 20-21) ​are typical transition
metal compounds.

(i) Give ​two ​reasons why transition metal compounds can act as catalysts.

[2] 

(ii) Explain why transition metal complex ions appear coloured.

[4] QWC [1]
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(d) In an acidic solution, hydrogen peroxide is oxidised to oxygen by potassium manganate (VII)
(lines 20-23).

(ii) Use your answer to (i) and the half-equation given in ​line 23 ​to deduce the overall equation for
this reaction.

[2] 

(iii) 20.0 cm³ of an acidified solution of hydrogen peroxide required 14.80 cm³ of a 0.020 mol dm−³
solution of potassium manganate(VII) for complete reaction. Calculate the concentration, in mol
dm−³, of the hydrogen peroxide solution.

[3] 

Concentration ​= ​. . . . . . . . . . . . . . . . . . . . . . . . . . .  ​mol dm−³ 
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(e) Explain, using oxidation states, why the decomposition of hydrogen peroxide ​(line 27) ​can be
classified as a redox reaction.

[2] 

(Total 18) 

6​.
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(e) Carbon monoxide contains two covalent bonds and one co-ordinate bond. Explain what is meant
by the terms ​covalent bond​ ​and ​co-ordinate bond ​, indicating the difference between them.

[2] 

(f) Iron is a typical metal. Describe the bonding present in iron. Explain how it can conduct electricity
and why it has a high melting temperature.

[4] QWC [1]

(Total 15) 
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