The King's CE School	1
F321 module 3 Practice 5:
1.	An ore of strontium contains strontium carbonate, SrCO3.
To obtain metallic strontium,
·	the SrCO3 is converted into strontium oxide, SrO;
·	SrO is then reduced to produce strontium.
(i)	Suggest how strontium carbonate is converted into strontium oxide.
.........................................................................................................................
[1]
 
(ii)	Aluminium can be used to reduce strontium oxide.
Balance the equation below for this conversion.
............ SrO(s) + ............ Al(s) ® ............ Sr(s) + ............ Al2O3(s)
[1]
 
(iii)	A chemical company receives an order to supply 100 tonnes of strontium. The company needs to work out how much ore to process
The ore typically contains 2% by mass of SrCO3.
	Calculate the mass of ore that the company would need in order to produce 100 tonnes of strontium.
	1 tonne = 106 g
[3]
 
(iv)	Suggest how the company could minimise the environmental impact of strontium production from the ore.
.........................................................................................................................
.........................................................................................................................
[1]
[Total 6 marks]



2.	In this question, one mark is available for the quality of written communication.
This question is about the Group 7 elements chlorine, bromine and iodine.
·	Explain why chlorine, bromine and iodine have different physical states at room temperature and pressure.
[4]
·	An aqueous solution of bromine was added to an aqueous solution of chloride ions and also to an aqueous solution of iodide ions.
	State what you would see in each case.
	Include an equation for any chemical reaction that takes place.
	Explain the trend shown by these observations.
[4]
Quality of Written Communication [1]
[Total 9 marks]

 
3.	A household bleach contains sodium chlorate(I), NaClO, as its active ingredient.
The concentration of NaClO in the bleach can be found by using its reaction with hydrogen peroxide, H2O2.
	NaCIO(aq) + H2O2(aq) ® O2(g) + NaCI(aq) + H2O(I)
(a)	Chlorine has been reduced in this reaction.
Use oxidation numbers to prove this.
.........................................................................................................................
.........................................................................................................................
.........................................................................................................................
[2]


(b)	A student added an excess of aqueous hydrogen peroxide to 5.0 cm3 of the bleach. 84 cm3 of oxygen gas were released.
(i)	How many moles of O2 were released?
	Assume that, under the laboratory conditions, 1.00 mol of gas molecules occupies 24 dm3.
answer ............................. mol
[1]
 
(ii)	How many moles of NaCIO were in 5.0 cm3 of the bleach?
answer ............................. mol
[1]
(iii)	What was the concentration, in mol dm–3, of NaCIO in the bleach?
answer ............................. mol dm–3
[1]
 
(c)	The label on the bottle of household bleach states that the bleach contains a minimum of 4.5 g per 100 cm3 of NaCIO.
	Use your answer to (b)(iii) to decide whether or not the information on the label is correct.
[3]
 
(d)	It is extremely important that household bleach is not used with acids. This is because a reaction takes place that releases toxic chlorine gas.
	Suggest an equation for the reaction of an excess of hydrochloric acid with household bleach.
.........................................................................................................................
[2]
[Total 10 marks]



4.	This question is about elements and compounds of Group 2 of the Periodic Table.
	When calcium is added to water, a vigorous reaction takes place, releasing hydrogen gas.
Ca(s) + 2H2O(I) ® Ca{OH)2(aq) + H2(g)
(i)	Suggest a value for the pH of the solution formed in this reaction.
.........................................................................................................................
[1]
 
(ii)	Complete the electronic configuration of calcium in
Ca(s)		1s22s22p6 .........................
Ca(OH)2(aq)	1s22s22p6 .........................
[2]
[Total 3 marks]

 
5.	When barium metal is added to water, the reaction taking place is much more vigorous than with calcium.
Explain why barium is more reactive than calcium.
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
[Total 4 marks]



