

1. A certain mass of sodium carbonate- 10- water crystals was dissolved in water. The solution was made up to 250.0 cm3 Portions of 25.0 cm3 solution was withdrawn and titrated against standard hydrochloric acid. 16.25 cm3 of 0.2m hydrochloric acid was required to completely neutralize the carbonate.

a) Write an equation for the reaction talking place.

b) Suggest a suitable indicator for the titration.

c) Find the number of moles of hydrochloric acid required to completely neutralize the carbonate in 25.0 cm3 solution.

d) Calculate the mass of sodium carbonate- 10 water crystal used at the beginning of this experiment.

e)  i ) Explain the principle how this reaction can be applied in putting 

     out fires in a fire extinguisher.

   ii) This kind of fire extinguisher is not suitable for putting fires 

     caused by electrical fault. Explain why.

(Relative atomic masses: H, 1.0; C, 12.0; O,16.0; Na, 23.0)

(9 marks)

2. Y and Z are two of the products from the catalytic cracking of heptane (C7H16). Y consists of molecules of 2 carbon atoms while Z consist of molecules of 3 carbon atoms. The results of some reactions of Y and Z are given in the following table:

Reaction
Y
Z

Bromine in 1,1,1- trichloroethane is added under diffused sunlight.
The orange- red solution is decolorized immediately
The orange 0red solution is decolorized slowly.

Acidified potassium permanganate solution is added.
The solution turns from purple to colourless.
No observable change.

a) What is 'cracking'? Give two reasons that cracking is an important process in the petroleum industries.

b) From the information given, predict the structural formula of  and Z respectively.

c) What kind of reaction is taking place between Z and bromine under diffused sunlight?

d) Write ONE equation which shows the reaction of Z and bromine under diffused sunlight. Name the products in your equation.

e) Write a balanced equation to show the combustion of Y.

f) Which compound, Y, z, or heptane, has a higher boiling point? Explain your deduction.

(12 marks)

3. Give an IUPAC name for each of the followings:

a) CH3CH2CH=CH2                c) CH2ClCH2COOH

  CH3CH2                            H   F  F

b)                              d) 

     CHCH2CH3                   H  C   C  C  H
                                    

     CH3                             Br  OH H

(4 marks)

