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INSTRUCTIONS TO CANDIDATES

Write your name, class and register number in the spaces at the top of this page and on all separate answer papers used.

Section A

Answer all questions. 

Write your answers in the spaces provided on the question paper.

Section B

Answer all questions.

Write your answers on the separate answer papers provided.

At the end of the examination, fasten the separate answer papers securely to this Question Paper.

All essential workings must be shown.

INFORMATION FOR CANDIDATES

	The number of marks is given in brackets [   ] at the end of each question or part question.
	FOR EXAMINER’S USE

	A copy of the Periodic Table and other data is printed on 
	Section A
	

	the last page.
	Section B
	

	
	B7
	

	
	B8
	

	
	B9
	

	
	TOTAL
	


This question paper consists of 13 printed pages. 

[Turn over

Section A

Answer all the questions in this section in the spaces provided.

The total mark for this section is 40.

A1
Choose from the following elements to answer the questions below:


carbon
zinc

lead

aluminium


iodine

sulphur
copper
helium

Each element can be used once, more than once, or not at all.

Name an element which

(a)
 is composed of monatomic atoms,
















…………………………………………………………………………………..

(b)
 is found in all steel,
















…………………………………………………………………………………..











(c)
is extracted by electrolysis of its molten oxide,










…………………………………………………………………………………..

(d)
has a simple molecular structure,









…………………………………………………………………………………..





(e)
is used in sacrificial protection of iron.










…………………………………………………………………………………..













[5]


A2
These diagrams show the electron arrangement in the outer shells of five elements, A to E.


All elements are from Period 3 of the Periodic Table.
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(a) Which elements are metals?


…………………………………………………………………………………….

(b)
Which element is most likely to be in Group VI?


…………………………………………………………………………………….

(c)
Which element has 14 neutrons?


…………………………………………………………………………………….

(d) Which element will form an ion of the type X2+?


…………………………………………………………………………………….

(e)
Which two elements will form a covalent compound with a formula of the type YZ2?


…………………………………………………………………………………….













[6]

A3 
(a)
Some sweets and candies are coloured red by a mixture containing 
                      several dyes. 

The apparatus in the diagram below is used to analyse the mixture.
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(i) How many different dyes are there in the mixture?     


……………………………………………………………………………[1]
(ii) Give a reason why the yellow dye in the mixture moves further than

       the red dye.


……………………………………………………………………………… 


……………………………………………………………………………[1]
(iii) 
Given that the Rf values for the yellow dye and the red dye are 
       0.75 and 0.50 respectively, if the yellow dye moved 7.2 cm on 
       the chromatogram, calculate the distance travelled by the red dye.












[2]

(b) 
The experiment could also be performed by placing two drops of the 
           mixture at the centre of a circle of filter paper and allowed to dry. Drops of 
           pure solvent were slowly added to the centre of the filter paper.

Draw and label on the diagram below how you would expect the filter paper to appear after several minutes.

[2]


 

A4
Phosphorus is a non-metal. 

This diagram shows the structure of one molecule of phosphorus(III) oxide. 

(a)  
(i)   What is the molecular formula of phosphorus(III) oxide.



                 ……………………………………………………………………………...


(ii)   Give the empirical formula of phosphorus(III) oxide.




                    
      ……………………………………………………………………………...



















 [2]

(b)
Explain why phosphorus(III) oxide has the properties given below:


(i)   Property 1: Phosphorus(III) oxide has a low melting point.




     
                 ……………………………………………………………………………...

      ……………………………………………………………………………...



      ……………………………………………………………………………...

      ……………………………………………………………………………...

(ii)   Property 2: Phosphorus(III) oxide will not conduct electricity when  
                          molten.








                  ………………………………………………………………………….…

                  ………………………………………………………………………….…

 [3]

A5
The diagram represents the arrangement of the atoms in aluminium at room temperature. The melting point of aluminium is 660oC.


(a)
Describe the movement of the atoms in aluminium when it is heated  
steadily from room temperature to 700oC.





…………………………………………………………………………………..


…………………………………………………………………………………..

…………………………………………………………………………………..

……………………………………………………………………………….[2]

(b)
Sketch on the graph below to show the changes in temperature when aluminium is heated steadily from room temperature (30oC) to 700oC. Indicate on the graph the melting point of aluminium.












[3]

   



A6
The following table gives some of the properties of elements in Group II of the Periodic Table.

	Element
	Reaction with water

	Magnesium 
	Reacts slowly with cold water

	Calcium 
	Reacts steadily with cold water

	Strontium 
	Reacts vigorously with cold water

	Barium 
	Reacts very vigorously with cold water


(a) (i)
Place the four elements in order of reactivity, with the most reactive metal first.  



………………………………………………………………………………[1]





     (ii)
Suggest how the reactivity of metals is affected by the atomic size.



  
…………………………………………………………………………………



………………………………………………………………………………[1]

     

(b)
Write a balanced chemical equation, including state symbols, for the reaction that occurred between calcium and water.




………………………………………………………………………………[2]


(c)
Suggest how barium should be stored.


………………………………………………………………………………[1]

(d)
Complete the following table, which gives information about two ions.





	Ion
	Number of protons
	Number of neutrons
	Number of electrons
	Nucleon number

	Cl-
	17


	
	
	35

	Mg2+
	12
	12
	
	




                                                                                                        [4]

(e)
Magnesium reacts with chlorine to form magnesium chloride.

(i)
Draw diagrams to show the electronic structures and charges of the ions present in magnesium chloride.


                                                                                                        [3]



(ii)
Would the solid formed by the reaction between magnesium and    chlorine have high or low melting point?  Explain your answer in terms of the structure of the solid.




      ..……………………………………………………………………….......
                              ..……………………………………………………………………….......
                           ..………………………………………………………………………...[1]

                                    Section B

Answer all the questions in this section.

Write your answers on the separate answer paper provided.
The total mark for this section is 30.

B7
Copper is sometimes found as a native metal (i.e. found free in nature). 

Copper ore may be reduced by reaction with carbon but the most common method of obtaining the metal is simply to roast a copper(I) sulphide ore.


The impure copper which results is called blister copper. 

Pure copper is obtained by electrolysis.

(a)
Why is it possible for copper to be found as a native metal but not 

aluminium?







      [1]

(b)
Construct an equation to show the roasting of copper(I) sulphide to 

produce copper.






      [1]

(c)
The extraction of copper from copper(I) sulphide ore creates some 

 ‘pollution problems’. Explain the cause of these ‘pollution problems’.









      [2]

(d)
Almost half of the copper used each year in the UK is recycled. 

Give two advantages of recycling copper.

                 [2]

(e)
Brass is an alloy of zinc and copper.

(i)
Explain why a bar of the alloy is harder and stronger than the pure metal.






      [2]

(ii)
Explain, in terms of their structures, why both zinc and copper are good conductors of electricity.



      [2]

     [Total: 10 marks]

    
B8
(a)
The reactivity of the halogens decreases down the Periodic Table. 



Describe experiments you would carry out to confirm that chlorine is less reactive than fluorine, but more reactive than bromine.

[4]





















(b)
Carbon is in Group IV of the Periodic Table. 


Carbon forms two allotropes, diamond and graphite.
 

(i) Explain how the lubricating action of graphite depends on its structure.

(ii) Using your knowledge of its structure, explain why diamond is not used as a lubricant.

















[4]

(c)
Silicon carbide has a macromolecular structure similar to diamond. Give two physical properties, which you would expect silicon carbide to have.









[2]


    






          [Total: 10 marks]

B9
The following experiment was performed to find the formula of zinc iodide. 

Zinc reacts with iodine in the presence of ethanol to form zinc iodide.  

The zinc iodide is soluble in ethanol.

Excess zinc was placed into a weighed test-tube and the test-tube is reweighed. Iodine was added to the zinc and the test-tube and mixture was reweighed. About 2 cm3 of ethanol was added slowly with shaking. A vigorous reaction took place. When the reaction stopped the ethanol containing the dissolved zinc iodide was removed. The excess zinc was washed and dried. The test-tube plus excess zinc was weighed. 

The following results were obtained.


Mass of empty test-tube





= 22.53 g


Mass of test-tube  +  zinc (at the start of the experiment)
= 23.07 g


Mass of test-tube  +  zinc +  iodine



= 24.34 g


Mass of test-tube  +  excess zinc (left over at the 






 end of the experiment)

= 22.74 g

(a)
Calculate











(i) 
the number of moles of zinc atoms that had reacted,


(ii)
the number of moles of iodine atoms that had reacted,


(iii)
the formula of the zinc iodide.












[6]

(b)
Write the equation for the above reaction.



[1]

(c)
In another experiment, aluminium was heated very strongly with sulphur to form aluminium sulphide.




2 Al(s)   +  3 S(s) ( Al2S3(s)

Use the equation above to calculate the mass of aluminium sulphide produced when 27 g of aluminium reacted with sulphur.

[3]

                                                                                                           [Total: 10 marks]


End of paper
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