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2.​ Vinegar is a dilute solution of a weak acid.

(a) State what is meant by an ​acid​.

[1] 

(b) Suggest a pH value for vinegar.

[1] 

(Total 2) 
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(a) State what is meant by a Lowry-Brønsted acid. ​(line 12)

[1] 

(b) Define pH.

[1] 

(c) David and Peter were discussing acids and bases. David said that you could decide whether an
acid was strong or weak by measuring the pH of the acid solution. He said that the strong acid would
have a lower pH. Peter said that he felt that the strength of the acid was not the only factor that
affected pH.

Discuss the factors that affect pH. 

[4] QWC [1]
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(e) The article ​(line 29) ​states that it is important to maintain the pH of shampoo within a small range.

(i) What name is given to a system designed to maintain pH within a small range?

[1] 

(ii) The pH of a shampoo is maintained within a small range by using a weak acid, RCOOH, and its
sodium salt, RCOONa

Explain how this mixture maintains pH within a small range. 

[3] 

(Total 15) 

4.​ 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]
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(d) Give a reason why an indicator is not needed in this titration.

[1] 

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

(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) 

5.​ In 2011 a man was detained at Moscow Airport when he tried to smuggle samples containing a
radioactive isotope of sodium, ²²Na, onto an aircraft.

(i) This isotope is made from an aluminium isotope by loss of an α-particle.

State what is meant by an α​-particle. 

[1]
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(iii) The half-life of the isotope ²²Na is 2.6 years. The mass of a sample of this isotope is 48 mg.

Calculate the time taken for the mass of ²²Na to fall to 3 mg 

[1] 

Time taken ​= ​.................................​years 

(b) The visible emission spectrum of sodium shows a strong yellow-orange line at a wavelength of
589 nm and a weaker green line at 569 nm.

Complete the sentences below by using the words ​higher ​or ​lower ​as appropriate. 

The frequency of the green line at 569 nm is ​...................................................​than the frequency 
of the yellow-orange line at 589 nm. Another line is seen at 424 nm. This is caused by an 
electronic transition of ​................................................... ​energy than the line at 569 nm. 
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