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1. State a reason why iron is the cheapest metal in the market.					(1 mark)
______________________________________________________________________________________________________________________________________________________________________
2. Name the process of converting an alkene to alcohol.						(1 mark)
___________________________________________________________________________________
3. Write down a decomposition equation on copper (II) nitrate.					(1 mark)
	___________________________________________________________________________________
___________________________________________________________________________________
4. Name the particles present in the nucleus of an atom.						(2 marks)
___________________________________________________________________________________
5. State the oxidation number of chromium in Na2CrO4.						(1 mark)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. The half-life of a certain radioactive isotope is 98 seconds. If a sample contains 8×1025 atoms 
of the isotope, determine the number of atoms that will be remaining after 294 seconds.	(2 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. a)	 State the Boyle’s law.									(1 mark)
______________________________________________________________________________________________________________________________________________________________________
b)	 State one application of gas laws.								(1 mark)
______________________________________________________________________________________________________________________________________________________________________
c)	60cm3 of oxygen gas diffused through a porous pot in 10 seconds while 100cm3 of chlorine 	diffused through the same porous pot in 30 seconds. If the density of oxygen is 1.25g/cm3, 
	calculate the density of chlorine.								(3 marks)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
8. a)	 Define a mole.										(1 mark)
______________________________________________________________________________________________________________________________________________________________________
b)	A sample of sodium hydroxide weighing 0.38g is dissolved in water and the solution made 
	up to	250cm3 in a volumetric flask.
i) Determine the molarity of the resulting solution.						(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) Calculate the number of moles of sodium hydroxide contained in 27cm3 of the solution.	(1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________
9. Explain the following observations:								(3 marks)
i) There is effervescence when dilute nitric (V) acid is added to lead (II) carbonate but very little on 
dilute sulphuric (VI) acid.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
ii) The ionic radii of Na+, Mg2+ and Al3+ are less than their respective atomic radii.
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
iii) The 2nd ionization energy of Al is greater than its 1st ionization energy. 
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


10. Butanoic acid contains only carbon, hydrogen and oxygen atoms. A 4.24g sample of the acid is completely burnt, and gives 8.45g of carbon (IV) oxide and 3.46g of water. If it has a molecular 
mass of 88, determine its molecular formula.							(3 marks)
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
11. State and explain how an increase in pressure will affect the equilibrium position in the following: 
														(2 marks)
a) 2SO2(g) + O2(g)     		2SO3(g)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b) Fe3O4(s) + 4H2(g)  	 	3Fe(s) + 4H2O(g)						   	
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
12. A beaker containing 250cm3 of water at 22.5 was heated with a spirit lamp. The final temperature 
of the water was 38.
i) State the type of reaction shown.									(1 mark)
___________________________________________________________________________________
ii) Calculate the heat energy transferred from the flame to the water in the beaker. 
(C = 4.2Jg-1K-1) 											(2 marks)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
13. The table below shows the relative atomic masses and the percentage abundance of the isotopes 
L1 and L2 of element L. 
	
	Relative atomic mass
	% abundance

	L1
	62.93
	69.09

	L2
	64.93
	  


Fill the missing part and hence calculate the relative atomic mass of element L.		(3 marks)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14. Dry carbon (II) oxide gas reacts with lead (II) oxide as shown in the equation below.
PbO(s) + CO (g)  CO2(g) + Pb(s)
a) Name the process undergone by the lead (II) oxide.						(1 mark)
___________________________________________________________________________________
b) Give a reason for your answer in (a) above.							(1 mark)
______________________________________________________________________________________________________________________________________________________________________
15. Give one advantage and one disadvantage of using petrol containing tetraethyl lead in motor vehicles.
Advantage											(1 mark)
	_____________________________________________________________________________________________________________________________________________________________________
Disadvantage											(1 mark)
	______________________________________________________________________________________________________________________________________________________________________
16. The table below shows the pH values of some solutions.
	Solution
	J
	K
	L
	M
	N

	pH
	6
	13
	2
	10
	7


a) Which solution is likely to be:
i) Potassium hydroxide		_______________________________________________	(1 mark)
ii) Lemon juice			_______________________________________________	(1 mark)
b) Explain why a solution of hydrogen chloride gas in methylbenzene was identified as N.	(1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
c) Compare the electrical conductivity of solutions J and L.					(1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
17. Below is a structure of an ester, Ethyl propanoate.

			
Draw the structural formula of the alkanol and the carboxylic acid from which the ester is made.															(2 marks)







18. Below are the bond dissociation energies of some elements.
	Bond
	Bond dissociation energy(kJ/mol)

	CC
	343

	CH
	414

	HH
	435

	C(S) C(g)
	711



Use this information to calculate the heat of reaction for:
2C(s) + 3H2 (g)C2H6(g)  										(3 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
19. Name the process that takes place when:
i) Sulphur is heated with natural rubber								(1 mark)
___________________________________________________________________________________
ii) Fats or oils are hydrolysed using an alkali.							(1 mark)
___________________________________________________________________________________
iii) A heavy nuclide is broken by fast moving neutron.						(1 mark)
___________________________________________________________________________________


20. a)	Define a chemical bond.									 (1 mark)
_____________________________________________________________________________________________________________________________________________________________________
b)	Using cross (×) and dot () diagram, show the bonding in:
i) Ethane.											(2 marks)




ii) Calcium chloride										(2 marks)





21. The following are electrode potentials of the half cells.
Half-cell				E volts
M2+(aq)/M(s)				-0.76
C2+(aq)/C(s)				+0.34
a) Calculate the potential difference of the following cell.						(1 mark)
	M(s)/M2+(aq) //C2+(aq) /C(s)
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b) Draw an electrochemical cell for the cells in (a) above. 						(3 marks)








c) Show the electrode which represents the anode.							(1 mark)


22. The basic raw material for extraction of aluminium is bauxite.
a) Name the method that is used to extract aluminium from bauxite.				(1 mark)
___________________________________________________________________________________
b) Cryolite is used in the extraction of aluminium from bauxite. State its role 			(1 mark)
______________________________________________________________________________________________________________________________________________________________________
c) Aluminium is a reactive metal yet utensils made of aluminium do not corrode easily. 
Explain this observation.										(2 marks)
______________________________________________________________________________________________________________________________________________________________________
23. Draw a diagram to represent a rhetort flask used in the laboratory in the manufacture of nitric 
(V) acid.												(2 marks)








24. Describe a simple experiment that can be performed in the laboratory to demonstrate the 
formation of iron (III) chloride from iron fillings.						(3 marks)













25. a) 	State and explain the observations made when chlorine gas is bubbled through potassium 
	bromide solution.										(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b)	State the reducing agent in (a) above. 							(1 mark)
___________________________________________________________________________________
26. The diagram below is a setup for the laboratory preparation of nitrogen gas.

		
a) Name solid A.											(1 mark)
___________________________________________________________________________________
b) Write an equation for the reaction that takes place when solid A is heated.			(1 mark)
______________________________________________________________________________________________________________________________________________________________________
c) State the correction for one mistake in the diagram.						(1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


27. The diagram below shows the reaction of zinc granules with hydrochloric acid.
On the diagram sketch the graph that would be obtained if zinc powder of same quantity was 
used and label it C2. Explain.									 (2 marks)


					
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
28. An element K has an atomic radius of 0.090nm and an ionic radius of 0.181nm. 
State with a reason its nature.									(2 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
29. Chlorine gas was bubbled through water for some time. The green yellow solution formed was 
poured into a long glass tube and placed in the sun as shown in the diagram below.

					
a) State the compounds present in the green yellow solution.					(2 marks)
______________________________________________________________________________________________________________________________________________________________________
b) Write an equation to show how S is formed.							(1 mark)
______________________________________________________________________________________________________________________________________________________________________
c) Write an ionic equation between chlorine and aqueous iron (II) chloride solution.		(1 mark)
______________________________________________________________________________________________________________________________________________________________________
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