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1.a)  The table below shows the elements in the same group of the periodic table and their average   atomic radii, measured in the usual atomic measurements. The symbols do not represent the actual symbols of elements.
	Element
	Atomic radius

	P
	0.18

	Q
	0.22

	R
	0.14


(i)
If the elements are in group 1, which element would most likely be potassium? (1mk)

(ii)
Using the letters given, which element has the highest ionisation energy? Give a reason for your answer   




                                               (1mk)


b) The table below shows some properties of substances V, W, X and Z. Study them and answer the questions that follow. 


Letters do not represent the actual symbols of the substances.
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(i)
Which substance is likely to have giant atomic structure? Explain

(2mks)

 (ii)
Identify the particles responsible for conduction of electricity in V in solid and in molten states.


Solid state____________________________________

(1mk)


Molten_______________________________________

(1mk)

(iii)
Which substance has electrovalent bond? Explain


(1mk)

(iv)
Which substance is a gas at room temperature. Explain.

(1mk)

c)
The table below shows some properties of halogens. Use it to answer the questions below.

	Halogen
	Atomic radius (nm)
	Appearance
	Boiling point (0C)

	Fluorine
	0.064
	Pale - yellow gas
	- 188

	Chlorine
	0.094
	Greenish - yellow gas
	- 35

	Bromine
	0.114
	Brown liquid
	59

	Iodine
	0.133
	Shiny dark solid
	184



(i)
State and explain the trend in boiling points down the group


(2mks)


 (ii)
State what would be observed when bromine water is added to potassium iodide solution.


  







(1mk)

 (iii)
Give a reason why iodide sublimes.





(1mk)

2.a) The diagram below represents an incomplete set up of apparatus used to prepare and collect a dry sample of carbon (IV) oxide.
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i) Complete the diagram to show how a dry sample of carbon (IV) oxide was collected. (2mks)                                                                                                                                           
ii) Write the equation for the reaction that took place in the conical flask.                (1mk)

iii) Why is it not possible to use lead (II) carbonate in place of magnesium carbonate in this set-up?                                                                                




                                                       (1mk)

iv) State two properties of carbon (IV) oxide that makes it suitable for use in fire extinguishers 












(1mk)

b) Carbon (IV) Oxide gas reacts with red hot carbon to produce a colourless gas P.
i) Identify gas P                                                                             (1mk)                     

ii) State one precaution to be taken while preparing gas P in the laboratory. Explain your answer.                                                                                     
 










(1mk)

c) Study the flow chart below that represents the manufacture of sodium carbonate.
Brine

Ammonia
Baffles in solvay tower


Filter                                                                                                                                                          

                                                                                                               lime

                      T    








                              stone




                                                         Solid Y                                                    CaO

V




                                                                               
         

                        Water
Sodium carbonate

i) Identify substances                                                                                     (2mks)

K……………………………………….

T………………………………………..

Y………………………………………..

V……………………………………….
ii) Write an equation for the reaction that takes place in the .

I. Solvay tower







(1mk)

II. Chamber labeled  II






(1mk)

III. What is the role of the baffles in the solvay tower?                         (1mk)

IV. Name two substances that are recycled in this process.                   (1mk)

3.The scheme below shows various reactions starting with ammonia. Study it and answer the questions that follow.


Oxygen + catalyst+ Water
                                              


 Step I             

Step II



Cu(s)
Step III


Heat
H2S


        STEP IV


a) Name the catalysts used in step 1.                                                      (1mk)

b) Write  two equations that takes place in step 1                                      (2mks)

c) Name the process that takes place in step (II)                                                                      (1mk)

d) Explain what happens in step (III)                                                                                       (2mks)

e) Write the formula of compound J                                                
\                                                                                                                                                    (1mk)

f) Name the reagent used in step IV           





                (1mk)

g) Calculate the percentage of nitrogen by mass that is present in compound J











                                        (2mks)

h) Give one advantage that ammonium phosphate has over ammonium sulphate as a fertilizer                                                                                                           (1mk)
i) Give one disadvange of using artificial fertilizer.                                         (1mk)

4. 
Petrol is a mixture of hydrocarbons.
The structure of a molecule of one hydrocarbon is:
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(a)
(i)
What is the formula of this molecule?                                                                         (1mk)
(ii)
Explain why this compound is an alkane.                                                     (1mk)

(iii)
The formula of another alkane is C6H14.
Write the balanced equation, including state symbols, for the complete combustion of this compound.

 (1mk)
(b)
The molecule below is chloroethene.
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Explain how chloroethene polymerises (forms a polymer).                             (1mk)
    c)  Ethene is described as an unsaturated hydrocarbon.
           Explain why ethene is described as ‘unsaturated’.                                                                 (1mk)
 (i) State the observation made when bromine water is shaken with ethene.                  (1mk)                             

 (ii)
Write the balanced equation for the reaction of ethene with bromine.                   (1mk)
           (iii)   Draw the structure of a propene molecule, clearly showing all bonds.                (1mk)
5
a)
Define the term solubility of a substance





(1mk)

b)
The table below shows the solubilities of two salts L and M at different temperatures.

[image: image5.wmf]


(i)
Name the method that can be used to separate the two salts.


(1mk)


(ii)
Plot on the same axes a graph of solubilities of L and M against temperature. (4mks)

                           [image: image6.wmf]

(iii)
From the graph determine:



I.
The temperatures at which solubilities are equal



(1mk)


II.
The solubility at the temperature mentioned above



(1mk)


(iv) If the relative formula mass of M is 132, determine the concentration of M in moles per litre in (iii) II above.
                                                                                               (2mks)







  

(v)
A solution contains 38g of L and 22g of M at 500C. Calculate the total mass of crystals obtained in cooling this solution to 300C.




(2mks)

_

6.a)  The flow chart below show major steps in industrial manufacture of hydrochloric acid.





Brine


Chamber A


X





Hydrogen gas


 Chlorine  gas 







Hydrogen 

Chlorine





           cooler


         cooler








Chamber B



Y


Chamber C

Hydrochloric acid

(i)  Identify substance X and Y.





                                  (1mk) 

                     X

                     Y

(ii)  Name the process that takes place in chamber A


                       
       (1mk) 

 (iii)  Write equations of the reactions that lead to the formation of hydrogen and chlorine gases in chamber A.






                                              (2mks)  


(iv) State one safety precaution taken in chamber B.
                                                          (1mk)

(v)  State any two uses of hydrochloric acid

                                     

(1mk)
b)  (i)  State one effect of chloroflurohydrocarbons (CFC(s))  on the environment.










                                     (1mk)

(ii)  Suggest any measure that should be taken to minimise the effect stated in (i) above                        
                     





                                                (1mk)

c) Study the set up below and answer the questions that follows
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i) What observations would be made at electrode L                                                  (1 mk)

ii) Write an ionic equation for the reaction at electrode. T.                                        (1 mk)
iii) State and explain  one precaution taken when carrying out the above the above experiment.                                                                                                        (1mk)

7.a)  The diagram below shows a set-up of apparatus that was used to prepare hydrogen gas.
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       i)  Explain the observations that would be made if calcium turnings were used instead of zinc granules in the above experiment.
                                                                                     (1mk)   






                                 

       (ii)  Explain how liquid L can be identified by chemical means.
                                     (1mk) 

         (iii)  How could the purity of liquid L be confirmed?


                                     (1mk)
b)  During this experiment, 100cm3 of xM sulphuric acid was reacted.  The volume of the gas produced was found to be 480cm3.  Determine the value of x. ( 1 mole of gas occupies 24000cm3 at r.t.p)


                                                                                                           (3mks)

c. In order to find the proportion by volume of one of the main constituents of air, a sample of air was passed through two wash bottles; the first containing aqueous sodium hydroxide and the second containing concentrated Sulphuric (VI) acid and was then collected in a gas syringe.

I. Suggest a reason for passing the air through 

i) Aqueous sodium hydroxide.                                                                                    (1mk)





                 

ii)     Concentrated sulphuric (VI) acid 
                                                                     (1mk)




       

II. The volume of gas collected in the syringe was 80 cm2. This was passed several times over hot copper powder until no further contraction of volume took place. After cooling to the original temperature the volume was found reduced to 63.2 cm3.

(i) How would the copper change in appearance?                                                       (1mk)


(ii) Which gas had been removed by the copper?

                                    (1mk)

(iii) Calculate the volume of this gas present in the sample.                                          (1mk)

(iv) Calculate the percentage of this gas present in the sample of air.
                         (1mk)

_
I





III





II











K





Kiln





Ammonia 





Compound    J








Aqueous potassium nitrate





50% Nitric (v) acid





Sulphur + water + nitrogen (IV )oxide





Solution R





Copper (II) oxide





Brown solid L+ colourless liquid





Ice 





Blue flame





Dilute sulphuric acid





Zinc granules





Liquid L
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