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	Questions
	Max-score


	Candidates score

	27

	80
	


1
a) 
Explain how molten sulphur becomes viscous when heating is continued (1mark)
b) 
Molten sodium chloride was electrolyzed using asset up as shown below.
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i) 
Write an equation for the reaction that occurs at electrode B. 
(1mark)
ii) 
The bulb went off after some time. Explain this observation 
(1mark)
2
a)
Write the empirical formula for butane.



(½ mark)
4.
When dry carbon (II) oxide is passed over heated iron (III) oxide, iron and carbon (IV) oxide are formed

a)
Name the type of reaction between carbon (II) oxide and iron (III) oxide 
(1mark)
b)
Write an equation for the reaction between carbon (II) oxide and iron (iii) oxide 
(1mark)

c)
Name a suitable drying agent for carbon (II) oxide



(1mark)
5
a)
Name the type of bonds shown with arrows in structure I and II below     (½ mark)
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(b) (i) 
Atomic number for number of oxygen is 8, Draw the atomic structure for an oxygen 
atom next to the structure I above, (O = 16)                                                                (1 mark)
     (ii)     Label on the diagram you have drawn v/hat makes the formation of bonds you named in 

             (a) possible,                                                                                                               
 ( ½  mk}
(c) 
Nitrogen forms nitride ions in magnesium nitride, Mg3N2. Draw a dot and cross diagram 
for a nitride ion next to structure II. Atomic number for nitrogen is 7.   (N = 14 )











(1 mark)
 
(c) 
State one use of the polymer






(1 mark)
11. 
Thermochemical equation for combustion of ethane! is shown below;
C2H5OH (l) + 3 O2 (g) ———> 2 CO2 (g) + 3 H2O (I), AH = - 1337kJmol


(a) 
What is the heating value for ethanol? {RMM of ethane! = 46)

(1 mark)
(b) 
Butane and butene are hydrocarbons and each can be used as a fuel. Which one would make a better fuel by considering their pollution effect. Explain
(1 mark)
(c) 
Draw the structural formula for 2-methylprop-l-ene and state its relation to 
butene. 








{1 mark)
12. 
Hydrogen gas can be obtained using any of the following two methods 

Method I     
Sodium metal + water -> sodium hydroxide +   hydrogen gas 

Method II     
Brine,    electrolysis   sodium hydroxide + Chlorine +   hydrogen gas 

Method III.  
Zinc metal + dilute hydrochloric acid -> Zinc chloride + hydrogen gas
(a) 
Which method above is most appropriate for laboratory preparation of hydrogen gas? 









(1 mark)

(b)
Give a reasons for not using the other two methods, for laboratory preparation of hydrogen gas.







            (2 marks)

13
a)
Determine the oxidation state of 





(1mark)
i)
Suphur in SO3 -2  ion 

ii)
Phosphorous in PO43  ion





(1mark)
b) 
Define oxidation in terms of oxidation states 




(1mark)
14.
Lead hydroxide is a white powder which undergoes the reaction shown below 
Reaction I Pb(OH)2 (s) + 2OH- {aq) ————> [Pb(OH)4]2- (aq) 
Reaction II Pb{OH)2{s) + 2H+ (aq) ————>  Pb2+(aq) + 2H2O (l) 
a)
In which reaction is lead hydroxide reacting as a base?



(1mark)
b)
What property does lead hydroxide show from the two reactions? 

(1mark)
c)
Name the product in Reaction I.






(1mark)
15.

[image: image3.emf]
The result of an experimental set-up to determine the percentage composition of air by volume is shown in the diagram above:-
(a)  
Why is it more appropriate to use sodium hydroxide than water in this experiment?       






(1 mark)
(b)
State one precaution necessary in taking measurements in this experiment.











        ( 1 mark)
(c) 
Volume of air in the gas jar decreased from 100cm3 to 80cm3, what is the 
percentage of noble gases in the remaining air?


(1 mark)
16.
 Explain how the following methods remove water hardness
	Method
	Explanation

	Boiling

	

	Addition of sodium carbonate

	

	Passing hard water through an ion exchange resin

	


17. 
(a) 
Rate of diffusion of oxygen is 1.8cm/s. Calculate the rate of diffusion for hydrogen 
sulphide under the same conditions of temperature and pressure. 










(S = 32, 0 = 16, H -1)(2 marks)

b)
Why is rate of diffusion slower in liquids than in gases?


1mark

18. 
The following set ups, A,B and C were made to compare the relative rates of diffusion for ammonia gas and hydrogen chloride gas

[image: image4.emf]
a)
Which set up is;

i)
The worst set up in this experiment? Give a reason.  




1mark
ii)
The best set up. Show where a white ring is formed in the best set up 


1mark
b)
The drop of water in set up C is observed to move. State whether the drop moves up or down and give a reason 








1mark
19. (a) 
Blue litmus paper was added to the following mixtures. State the final colour of the litmus paper 
in the mixtures
	Mixture 
	Final colour of the litmus paper

	tooth paste + water
	

	sodium carbonate + water
	

	Aluminum chloride + water 
	













(1½ marks)

(b) 
When a dilute acid was added to a rock sample collected from the bush a gas was evolved. Describe a test you would carry out to identify the gas.
Test for the gas:
Possible observation:
Inference








(I ½ marks)
20.
(a) 
Calcium nitrate decomposes when heated according to the equation below:-
                       2Ca(NO 3)2

 2CaO (s) + 4NO2(g) + O2(g

The relative formula mass of calcium nitrate is 164. Calculate the volume of nitrogen (IV) oxide formed at s.t,p. when 32.8 g of calcium nitrate is heated to constant mass. Molar gas volume at stp = 22.4dm3.





(1 ½ marks)
(b) 
Calculate the concentration of the solution formed if all the gases evolved were dissolved in water as shown below:-





(1 mark)

[image: image5.emf]
c)
State one precaution that should be made when heating the solid as shown above 











(½ mark)
21.
Describe how a solid sample of sodium sulphate can be prepared starting with 200cm3 of 2M sodium hydroxide 








(3 marks)
22. 
Labels on acid solutions indicated the following:-
Acid 1:0.1M, 6.5% ionized 
Acid  2:0. 2M, 1.3% ionized
(a) 
Which acid is stronger? Explain.





(1 mark)
(c) 
If 25cm3 of distilled water are added to 50cm3 of acid 2, what is its new concentration? 











(1 mark)
23. 
Many industrial catalysts are either transition metals or their compounds. 

(a) 
What is a catalyst?






(1 mark)
    (b) 
    The following metals and metal oxides are used as catalysts in industrial processes. Name 
                  the industrial process where they are used and the product made in the process.
	Catalyst

	industrial process

	Product made in the process


	Powdered Icon

	
	

	Nickel

	
	

	Vanadium (V) oxide

	.

	


(c) 
How does a catalyst increase the rate of a chemical reaction.

(1½ marks)
24. 
(a) 
Salt of some metals are coloured and produce coloured solutions when dissolved in 
water. Write the formula of named ions and state the colour of their aqueous solutions.
	Ions present in aqueous solution
	Formula of ions
	Colour of the solution 

	Iron (III) ions
	
	

	Chromium (III) ions
	
	

	Copper (II) ions 
	
	


(b) 
Presence of such metal sons in negative ions also gives rise to colour. Write the formula of ion named and state the colour of their aqueous solutions 

	Ions present in aqueous solution
	Formula of ions
	Colour of the solution 

	Manganate (VII) ions
	
	

	Chromium (III) ions  
	
	

	Dichromate (VI) ions
	
	













(1½ marks)
25.
Paper chromatography was done to separate components in an organic compound as shown below. Ethanol was the solvent used. The chromatogram had three spots, A, B, and C.
[image: image6.emf]
a)
Compare the solubility’s of A, B and C in the ethanol 

    (1mark)
b)
Why is ethanol more suitable than water for this separation experiment? 











     (1 mark)
c)
State two precautions shown in the set up and give a reason for each (1mark)
26. 
When 0.05 mole of magnesium were added to 100cm3 of dilute hydrochloric acid at 25°C, 25kJ of heat energy were released. The acid was in excess.
(a) 
Calculate the highest temperature of the reaction mixture.

          (1mark)
(specific heat capacity for water is 4.2J/g °C, density of the solution is lg/cm3 )
(b) 
Calculate the molar heat of reaction for the reaction below

          (1 mark} 

Mg (s) + 2HCI (aq) ———> MgC!2 (aq) + H2 (g)
{c} 
Draw an energy level diagram for the reaction.



          (1 mark)
27. (a) 
Solubility of ammonium chloride and potassium chloride at 20°C and 60°C are shown in the able below:
	Temperature

	2Q°C

	60°C


	Salt

	
	

	Ammonium chloride

	37


	55

	Potassium chloride

	34


	46




A mixture of 40g of ammonium chloride and 40g of potassium chloride is dissolved in 100g of water at 60°C and the solution cooled to 20°C.




          (2 marks)
What percentage of the crystals formed is ammonium chloride.
(b) In terms of lattice energy and hydration energy, explain why heat of solution for sodium 
      hydroxide has a negative value.






          (1 mark)

1

