Booklet 6 : Properties of Substances

Homework
1.
(a)
By means of a labelled diagram, show the experimental apparatus which 
can be used to classify substances into conductors and non-conductors.

(b)
Study the following list of solids.


nickel, iodine, copper, magnesium, sulphur, sodium, phosphorus, scandium

Arrange the solids into two columns, headed conductors and non-conductors.

(c)
Study the following list of liquids:


petrol, copper sulphate solution, silicon tetrachloride, hexene, liquid 
oxygen, molten sulphur, sodium chloride solution, mercury, strontium 
nitrate solution, molten iron
Arrange the liquids in two columns, headed conductors and non-conductors.

2.
Study the following list of substances:

glucose, sulphur, sodium bromide, paraffin wax, silicon dioxide, silver, potassium, carbon tetrachloride, potassium, nickel chloride

(a)
Name the substances which conduct electricity when solid.


(b)
(i)
Name the substances which conduct electricity when in aqueous 


solution.



(ii)
Explain why the solutions you have chosen do not conduct when 


solid.
3.  The table below shows some properties of two chlorides.
	Chloride
	M.pt. / oC
	B.pt. / oC
	Solubility in water

	XCl
	801
	1417
	soluble

	YCl4
	-23
	77
	insoluble


(i)
Which of these chlorides would you expect to be covalent and 
which is likely to be ionic?

(ii)
In which group of the Periodic Table would you expect to find 



element X?

4.
A pupil carried out experiments to investigate what happens during the 
electrolysis of melts.  Explain what is meant by electrolysis.

5. 
Shown below is a list of compounds and their colours.
	sodium chloride
	white
	sodium sulphate
	white

	sodium selenate
	white
	copper sulphate
	blue

	nickel sulphate
	green
	vanadium sulphate
	violet


State the colour of

(a)  copper selenate
(b)  vanadium chloride
(c)  nickel chloride

6.
A crystal of copper dichromate was placed on moist filter paper at position X.  When a high voltage was applied, a blue colour moved towards the negative electrode while an orange colour moved towards the positive electrode.






(a)
(i)
What can be learned from this experiment about the colour and 


charge of the dichromate ion?


(ii)
Explain your answer.
(b)
State any safety precaution which should be observed in this experiment.
7.
A pupil carried out an experiment to investigate the products of the electrolysis 
of nickel bromide solution.


(a)
Explain why a d.c supply is used for this experiment.


(b)
Explain what would be seen at the negative electrode.

(c)
Explain what would be seen at the positive electrode.

(d)
Write ion-electron equations for the change at each electrode.

8.
Water in swimming pools can be purified using a chlorinating cell.  Sodium 
chloride solution is electrolysed in the cell to produce chlorine.



(a)
Why can solid sodium chloride not be electrolysed?

(b)
(i)
At which electrode is chlorine produced?



(ii)
Describe what is happening in the formation of chlorine.

9.
The following table shows the properties of four substances.

	Property
	P
	Q
	R
	S

	appearance
	sparkling solid
	silvery liquid
	white solid
	colourless liquid

	solubility in water
	insoluble
	insoluble
	soluble
	soluble

	electrical conductivity
	does not conduct
	conducts when solid or molten
	conducts when molten or in solution
	does not conduct

	melting point / oC
	3547
	-61
	801
	-115

	boiling point / oC
	4827
	357
	1417
	59


For each of P, Q, R and S, explain whether the substance is likely to be a metal, an ionic compound or a covalent compound (small molecule or network).
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pump





water from pool








