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· Answer ALL the questions in the spaces provided. Work outside the provided space will not be marked.
· ALL working must be clearly shown where necessary.
· Candidates may be penalised for not following the instructions given in this paper.
· Electronic calculators and mathematical tables may be used.
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1. a) The grid given below represent part of the periodic table. Study it and answer the questions that follow. (The height do not represent the actual symbols of the elements)

	
	
	M
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	Q
	
	O
	
	
	P
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i) What name is given to the group of elements to which Q and R belong?			(1 mk)

..........................................................................................................................................................

ii) What name is given to the elements in the shade region?				(1 mk)

..........................................................................................................................................................

iii) What type of bond is formed when N and P react. Explain.				(2 mks)

..........................................................................................................................................................
..........................................................................................................................................................
iv) Which letter represent the element that is least reactive?				(1 mk)

..........................................................................................................................................................

v) Write the formula of the compound formed when element O and S react.		(1 mk)

..........................................................................................................................................................

vi) Using dots (●) and crosses (X) draw the compound you have named in (v) above.	(2 mks)










vii) On the grid indicate the position of element T which is in the third period of the periodic table and formed T-3 ions.									(1 mk)

b) Study the information in the table below and answer the questions that follow. (The letters do not represent the actual symbols of the substances).

	Substance
	M.P (0C)
	B.P (0C)
	Solubility in water
	Density at room temp. (g/cm3)

	D
	-117
	78.5
	Very soluble
	0.8

	E
	-78
	-33
	Very soluble
	0.77 x 10-3

	F
	-23
	77
	Insoluble
	1.6

	G
	-219
	-183
	Slightly soluble
	1.33 x 10-3



i) Which substance would dissolve in water and could be separated from the solution by fractional distillation. Give a reason.								(2 mks)

..........................................................................................................................................................
..........................................................................................................................................................
ii) Which substance is a liquid at room temperature and when mixed with water two layers would be formed?										(1 mk)

..........................................................................................................................................................
iii) Which letter represent a substance that is a gas at room temperature and which can be collected
a. Over water										(1 mk)

..........................................................................................................................................................
b. By downward displacement of air (Density of air at room temperature is 1.29 x 10-3 g/cm3).											(1 mk)

..........................................................................................................................................................
2. Below is a flow chart for the manufacture of sulphuric acid by the contact process. Study it and answer the questions that follow.
Solid P
 (
HEAT EXCHANGER
)
 (
PURIFIER
) (
BURNERS
)

            I              Air                       II                                                        III
Air 
                         98% H2SO4
 (
DILUTER
) (
ABSORPTION TOWER
) (
CATALYTIC CHAMBER
)

                VII                                  V                                                             Iv
H2SO4
i) Name two raw materials which could be used as solid P.					(2 mks)
..........................................................................................................................................................

ii) What impurities are removed in chamber II and why is it necessary to do this?		(2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
iii) Name the catalyst used in chamber IV.							(1 mk)
..........................................................................................................................................................
iv) Write the equation for the reaction which occurs in the catalytic chamber.		(1 mk)
..........................................................................................................................................................
v) Why is it necessary to pass gas R through chamber III?					(1 mk)
..........................................................................................................................................................
vi) Explain why gas R is absorbed in 98% sulphuric acid before dilution.			(2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
vii) Write the equation for the reaction which occurs in question (vi) above.		(1 mk)
..........................................................................................................................................................
viii) Name the main cause of pollution in the contact process.				(1 mk)
..........................................................................................................................................................
ix) Explain two methods of pollution control in the contact process.			(2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................
..........................................................................................................................................................

b) Study the set-up below and answer the questions that follow.




i) Name the gas that is produced when the concentrated sulphuric acid reacts with the sodium chloride.											(1 mk)

..........................................................................................................................................................
ii) Why is it necessary to use an inverted funnel in the beaker?				(2 mks)

..........................................................................................................................................................
iii) How does the gas affect the PH of the water in the beaker?				(1 mk)

..........................................................................................................................................................

3. The figure below is used to investigate the effect of carbon (II) oxide on copper (II) oxide. Study it and answer the questions that follow.




















a) Name two chemicals that may be used to provide carbon (II) oxide gas.			(2 mks)

..........................................................................................................................................................
b) Write a chemical equation for the reaction in (a) above.					(2 mks)

..........................................................................................................................................................
c) State the observation in the following apparatus at the end of the experiment.		(2 mks)

i) In apparatus A.
..........................................................................................................................................................
ii) In apparatus B
..........................................................................................................................................................
d) Write the equation for the reaction demonstrated in the above experiment.		(2 mks)
..........................................................................................................................................................
e) For the reaction in (d) above state the:
i) Reducing agent										(1 mk)
..........................................................................................................................................................
ii) Oxidising agent.										(1 mk)
..........................................................................................................................................................
f) State another solution that can be used to absorb the gas instead of limewater.	(1 mk)
..........................................................................................................................................................
g) Write a balanced chemical equation for the reaction taking place in apparatus B after a short while.												(1 mk)

..........................................................................................................................................................
h) What precaution should be taken when carrying out this experiment?			(1 mk)

..........................................................................................................................................................
i) Name one industrial application of the reaction demonstrated in this experiment.     	(1 MK)

..........................................................................................................................................................
j) Name one other gas that may be used instead of carbon (ii) oxide.			(1 mk)

..........................................................................................................................................................

4. Dry ammonia gas is passed over a heated sample of dry copper (II) oxide of mass 2.40 gms. After the reduction is finished, the resulting copper has a mass of 1.92 gms. The water produced is collected by passing the gases through a drying agent. It is found that the water has a mass of 0.54gms. The remaining gases are passed through acid to remove the excess ammonia and it is found that the volume of Nitrogen collected is 240cm3 under the conditions of the experiment. (N = 14.0; H = 1.0)










a) State the observations made in the combustion tube.					(1 mk)

..........................................................................................................................................................
..........................................................................................................................................................
b) Write the equation for the reaction that occurs in the combustion tube.		(2 mks)
..........................................................................................................................................................
c) Name acid X.										(1 mk)
..........................................................................................................................................................
d) What mass o oxygen is there in the copper (II) oxide?					(1 mk)
..........................................................................................................................................................
e) What mass of oxygen must be there in the water?					(1 mk)
..........................................................................................................................................................
f) What mass of Hydrogen is there in the water and from which substance must it have come?													(2 mks)
..........................................................................................................................................................
g) What is the fraction of a mole of H atoms present in the sample of ammonia used?	(1 mk)

..........................................................................................................................................................
h) What is the mass of 240cm3 of Nitrogen given that the density of the gas under the conditions of the experiment is 1.17 x 10-3 g/cm3?						(1 mk)







i) What is the fraction of a mole of N atoms which your answer to (h) above represents?	 (1 mk)



j) From which substance must the nitrogen have come?					(1 mk)

..........................................................................................................................................................
k) How many moles of H atoms combine with one mole of N atoms to form 1 mole of ammonia?										          (1mk)





5. Study the flow chart below and answer the questions that follow.
 (
D + E
)
			
                                                                         Combustion
 (
Propane                      
) (
Polymer B
)	               
 (
C
)	         Chlorine gas  

 (
Propane 
)					1
				
					Cracking
 (
Methane
) (
Hydrocarbon A
)
						


a) i) Name:											(2 mks)
 	Hydrocarbon A ...............................................................................................................
	Polymer B..........................................................................................................................
ii) Write the structural formula of the organic compound C.					(1 mk)


iii) Name one catalyst used in step 1.								(1 mk)
..........................................................................................................................................................
iv) Draw the structural formula of the repeating unit in polymer B.				(1 mk)
..........................................................................................................................................................
v) Write an equation for the combustion of propene.					(1 mk)
..........................................................................................................................................................
vi) State two industrial uses of methane.							(2 mks)
..........................................................................................................................................................
..........................................................................................................................................................
b) Raw rubber is heated with sulphur in the manufacture of natural rubber.
i) What name is given to the process?							(1 mk)
..........................................................................................................................................................

ii) Why is the process necessary?								(1 mk)
..........................................................................................................................................................
..........................................................................................................................................................
c) In which homologous series do the following compounds belong?			(2 mks)
i) CH3CCH	..............................................................................................................
ii) CH3CH(CH3)CHCH2		.........................................................................................

6. a) A compound P contains 55% carbon, 9.1% Hydrogen and the rest is oxygen. Determine the empirical formula of P. (C = 12.0, H = 1.0, O = 16.0)						(3 mks)






b) If 0.262 gms of compound in (a) occupies a volume of 67cm3 at standard conditions of temperature and pressure (molar gas volume at s.t.p = 22400cm3).
i) Calculate the relative formular mass of P.							(2 mks)







ii) Determine the molecular formula of P.							(2 mks) 




c) When 8.0gms of hydrated copper (II) sulphate, awas heated a residue weighing 5.1gms remained. Calculate the empirical formular of the hydrated salt. (Cu = 63.5; S = 32.0; O = 16.0; H = 1.0)												(3 mks)





































THE END
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