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Instructions to candidates;
· Answer all questions in section A and six questions in section B

· All questions must be answered in the spaces provided

· The periodic table, with relative atomic masses is attached at the end of the paper.

· Molar gas constant, R=8.314Jk-1mol-1

· Molar volume of a gas at stp is 22.4litres
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1. (a) (i) Write  the  formula  of  the oxides  of  tin.				 (1 mark)
__________________________________________________________________________
(ii) State the oxidation states of tin in each oxide				(1 mark)
__________________________________________________________________________
(b) Sodium hydroxide solution was added to an aqueous solution of tin (II) chloride drop wise until in excess.
(i)  State what was observed 							(1 mark)
__________________________________________________________________________
(ii) Write equation(s) for the reaction(s) that took place.			 (2 marks)
____________________________________________________________________________________________________________________________________________________
2. A  solution contains  2.0g  of  propane -1,2,3 triolin 60g  of  water; 
(a) Calculate   the  boiling  point  of  the  solution at  760mmHg
(Kb for water) = 0.520 mol-1 kg-1 						(2 ½ marks)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(b) State  any two assumptions  you made  in the  calculation		(1  mark)
______________________________________________________________________
3. The standard electrode potentials of two half cells are given in the table below.
	half  cell 
	 cell(V)

	Hcl(aq)/H2(g)
CuSO4(aq)/Cu(s)
	0.00
+0.34


(a) Write the cell notation for the cell formed by combining the two half cells.											 (1 ½ marks)
____________________________________________________________________
(b) Write  he  ionic  equation for  the  reaction at the  
(i) Cathode 								 (1 mark)
____________________________________________________________________
(ii) Anode 								(1 mark)
_____________________________________________________________________
(c) Write equation for the overall cell reaction.				(1 mark)
_____________________________________________________________________
(d) Calculate the  e.m.f  of  the cell.					(1 ½  mark)
_______________________________________________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Complete  the following organic  reactions  and  outline  the  reaction mechanism 
Conc.H2SO4
(a) CH3CH2OH									 (3 marks)
1450C  
Mechanism 
_______________________________________________________________________
______________________________________________________________________________________________________________________________________________


(b)                           CH3              H3PO4(s)/KBr                        		(3 marks)
                                                Heat
Mechanism 
_______________________________________________________________________
______________________________________________________________________________________________________________________________________________
5. (a) Explain what is meant by the term radioactive decay.			(1 ½ marks)
________________________________________________________________________
(b) Name any three types of radioactions emitted during radioactivity (1½ marks)
_____________________________________________________________________
(c) The half life for the beta decay of potassium -40 is 1.83 x 109 years.
(i) Write an expression for the transformation that takes place.	 (1 mark)
_____________________________________________________________________
(ii) Calculate the percentage of potassium -40 which will have decayed after 
1-28x107 years.							(3 marks)
	_____________________________________________________________________
6. Show by use of an equation the reaction involving aqueous sodium hydroxide with.
(a) Beryllium oxide.								 (1 ½ marks)
________________________________________________________________________
(b) Lead (II) Oxide.								 (1 ½  marks)
____________________________________________________________________
(c) Phosphorous (V) oxide.							 (1 ½ marks)
_____________________________________________________________________
7. Using  equations, show  how  he  following  organic  compounds  can be  synthesized
                             Cl 
(a)                                                         OH
                        Cl    from      						(2 ½ marks)

_______________________________________________________________________
______________________________________________________________________________________________________________________________________________


                 OOCCH3
(b)    		From 								(2 marks)

8. Name a reagent that can be used to distinguish between the following pairs of ions. In each case, state what  would   be  observed  if the  member of  the  pair  was  treated  with the  reagent  you have  named 
(a) C2O42-    and  CH3COO- 							(3 marks)
________________________________________________________________________
_______________________________________________________________________________________________________________________________________________

(b) Mg2+ and  Ba2+ 								(3 marks)
________________________________________________________________________
________________________________________________________________________________________________________________________________________________
9. A certain compound X contains 62.1% carbon, 10.3% hydrogen the rest being oxygen. The vapour density of X is 29.
(a) Determine 
(i) The empirical formula of X.					 (2 marks)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(ii) The molecular formula of X.					 (1 mark)
______________________________________________________________________________________________________________________________________________
(b)(i) Write down the   structures of the possible isomers of X.		(1 mark)
______________________________________________________________________________________________________________________________________________
(ii) Compound X gave a silver mirror when treated with ammoniacal silver nitrate solution. Identify X.						 ( ½ marks)
______________________________________________________________________________________________________________________________________________
SECTION B
10. (a) (i) Define  the term electrolytic  conductivity .			 (1  mark)
________________________________________________________________________________________________________________________________________________
(ii) State any two factors that influence the magnitude of electrolytic conductivity.										(1 mark) 
______________________________________________________________________________________________________________________________________________
(b) Sketch a  graph showing  changes  in conductivity  when 0.1M sodium hydroxide  solution is added  to 25cm3 of  0.1m  solution of ethanoic  acid.	(2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(c) Explain the shapes of your graph in (b).					(2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(d) State one application of conductivity measurements.			 (1 mark)
_______________________________________________________________________
11. During  the extraction of  zinc, the  zinc  ore  is  roasted  and  the  oxide is  reduced 
(a) Write
(i) The name of ore used in the extraction of zinc.			(1/2  mark)  
_____________________________________________________________________  
(ii) The reducing agent used.						 (1/2  mark)
_____________________________________________________________________
(iii) The equation for the reaction between zinc oxide and reducing agent named in a(ii) above.						 (1 ½ marks)
_____________________________________________________________________
(b) State 
(i) How the impure zinc obtained in (a) is purified.			  (2 ½ marks)
_____________________________________________________________________

(ii) One method by which zinc can be obtained.			 (2 marks)
_____________________________________________________________________
(c) Write  equation for  the  reaction between zinc and  
(i) Hot concentrated sulphuric acid.					(1  ½  marks)
_____________________________________________________________________
(ii) Water.									  (1 ½ marks)
_____________________________________________________________________
12. Write  equations  to show  how  the  following  compounds  can be  synthesized  and  in each case, indicate  the  conditions  for  the reaction.
(a) OH2 OH2  from ethanol 							(3 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(b) CH3CH2CH=CH2 from ethyne.						  (3 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c)        
                               From phenylmethanol				(3 marks)

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
13. (a) 20.0cm3 of 0.50M hydrochloric acid was added to 230cm3 of water.  Calculate the PH of the resultant solution.						(2 marks) 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(b) Calculate  the  mass of  ammonium chloride  that  should be  added  to 1dm3 of 0.1M ammonia  solution that  250c to give a solution whose  PH is 8.7.
State any assumptions made  
(The base dissociation constant for ammonia solution Kb=1.8x10-5 moldm-3at 250c) 									(5½marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c)Few drops of aqueous sodium hydroxide were added to the solution in (b) 
(i) State what happened to the PH of solution.			 (1/2 mark)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(ii) Give a reason for your answer in c(i).				 (1 mark)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________








14. Write  equation and  a  mechanism for the reaction between 		(1 mark)
___________________________________________________________________________

                                                                  O
 
(a)Phenyl ethanone  (Acetophenone)         	       C-CH3 and  2,4 dinitrophenyl hydrazine 

(Brady’s reagent)									(4 marks)

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(b) But -2-ene and hydrogen chloride gas.					 (3 marks)
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c) 2-bromo-2-methyelpropene and water.					 (2 marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
15. State  what  would  be  observed  and  write  equation(s) for  the  reaction(s) that would take place when 
(a) Dilute  sulphuric acid was  added  to a solution of potassium chromate (VI) 
(2 ½ marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________



(b) Iron (II) sulphate solution was added to acidified potassium Manganate(VII) solution.									(2 ½ marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(c) Aqueous sodium hydroxide was added dropwise until in excess to a solution of  manganese (II) chloride.							 (4 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
16. (a) State three reasons why fluorine differs in its properties from the other elements of  group VII.										(3 marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(b) Write equation(s) of 

(i) Flourine and water 
Equation 									(1 ½ marks)
_______________________________________________________________________
(ii) Hydrofluoric acid and silicon (IV) oxide.				(1½marks)
_______________________________________________________________________
(c) The thermochemical data for some processes are given below.
Process 				  (KJmol-1)
Rb(s)		 Rb(g) 		 +78
Rb(g) 		Rb+(g)+e 	 +402
F2(g) + F(g)                    2F(g) 	+160
Rb+(g) + F(g)                         RbF(s) 		 -767
F2(g) + 2Rb(s) 		    2RbF(s)	 -1104
Calculate the electron affinity of the fluorine atom				(3  marks)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
17. (a) (i) Explain what  is meant  by the  term complex ion.			 (1 ½ marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(ii) Give reason(s) why transition metals are able to form complexes.	 (1 ½ marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(iii) Mention any three characteristic properties which quality cobalt to be considered as a transition metal element.							(1 ½ marks)
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________
(iv) In the  formula  of  compound  of  cobalt  given below, state  its  co-ordination number  and  oxidation state. Name the compound (Co(H2O)4 Cl2)SO4.
Co-ordination number.								 (1/2 mark)
___________________________________________________________________________
Oxidation state									(1/2 mark)
___________________________________________________________________________
Name										 (1 mark)
___________________________________________________________________________
(b) Concentrated hydrochloric acid was added drop wise until in excess to an aqueous solution of cobalt (II) salt. State what was observed and write equation for the reaction that took place.
Observation.									 (1 mark)
___________________________________________________________________________
Equation 										(1 ½ marks)
___________________________________________________________________________
END
