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                          Instructions
1. This paper consist of ten (10) questions in section A, B, and C.
2. Answer five (05) questions only, choosing at least one (01) question from each section.
3. Each question carries 20 marks.
4. Mathematical tables and Non- Programmable calculators may be used.
5. Cellular phones are not allowed in the examination room.
6. For calculations you may use the following conrants
R= 0.0821 atml mol-1k-1=8.314J/molk.
Atomic masses, H=1, C=12, O=16, Na = 23.




















                                         SECTION A
1. (a) Define the following terms.
i. Half life of a reaction
ii. Rate Determine Step.
iii. Differential Rate Law.
iv. Integrated Rate Law
            (b) The decomposition of hydrogen peroxide was studied at a constant temperature and the following data were obtained.
	Time(s)
	0
	120
	300
	600
	1200
	1800
	2400

	(H2O2)mol/dm3
	1.00
	0.91
	0.78
	0.59
	0.37
	0.22
	0.13



Verify that the rate Law is first order with respect to (H2O2)
Calculate the rate constant.
Calculate the concentration of hydrogen peroxide 4000 seconds often the start of the reaction.
A possible mechanism for the decomposition of the  hydrogen peroxide is
H2O2 	2OH---------------------------------( 1 )
H2O2 + OH 	H2O2 + HO2----------------( 2 )
HO2 + OH 	H2O + O2----------------- ( 3)
Using the data given above, determine which step is rate determine and write the over equestion for the reaction.
(c) It took 143 seconds for 50.0% of a particular substance to decompose. If the initial concentration was 0.06M and the reaction is second order, what is the value of the rate constant?
2 (a) Define the following terms.
i. Molarity
ii. Buffer solution
iii. Solubility Product
iv. Common Ion effects.
   (b)Calculate the mass of Sodium Acetate ( NaCH3COO) in grams which are to be added to 500 cm3 a solution of 0.64M acetic Acid (CH3CooH) to give a buffer solution of PH=5.20.Assume no volume changes on the addition of acetate.
Ka (CH3COOH) = 1.8 X 10-5 
 (C) Calculate the percent ionization and the PH of 0. 100dm3 chlorous acid.
HCLO2                         H+ + CLO2-            Ka= 1.2 x 10-2mol/dm3
3. Given the following reactions.
1/2 CL2 (g)              	 CL (g)           DH1 = + 121 kj / mol
CL (g) + e - 	CL- (g)           DH2= -364kj/mol
Ba (g) 	 Ba+ (g) + e -            DH3= + 556 kj/mol
Ba+ (g) 	Ba2+ (g) + e- 	DH4= + 1000 kj/mol
Ba (s) + CL2 (g)  	      Ba CL 2 (s)    DH5 = - 860 kj/mol.
Ba (s) 	Ba (g)                            DH6 = + 175 kj/mol
Ba 2+ (g) + 2CL- (g)  	             Ba CL2 (s) DH7
(a) What do the symbol DH1- DH7 respresents.
(b) Give the definitions for the answer written for DH1, DH5 and DH7.
(c) Draw a Born- Haber cycle for the formation of barium chloride and use it to find the value of DH7.
4.  (a) Balance the following redox equestion.
i. Cr 2 0 7- (aq) + C2H5OH ( L )  	                  Cr 3+ ( aq) + CO2 ( g ) ( In acidic condition )
ii.  No2- (aq) + AL ( s )  	              NH3 ( g ) + ALO2- ( aq)           ( In Basic reaction)
    (b) Sketch the galvanic cell based on the following reactions.
i. AL 3+ + 3e- 	              AL E0 = -1.66 V.
ii. Ni 2+ + 2e-                    Ni  E0= - 0.23 V
On your diagram show.
i. The direction of electronic flow.
ii. The Negative electrode.
iii. The electrode where oxidation occurs.
 (c) Calculate the e.m.f of the galvanic cell in (b) above and write the overall balanced equestion for the reaction.

(d) Given, Electrochemical cell.
     Zn ( s) / ZnSO4 ( aq) // CUSO4 ( aq) / CU( s )
If |, [Cu 2+] = 1M, [ Zn 2+] = 0.01, E0 cell = 1.10 V
Calculate the equilibrium constant for the electrochemical cell.


SECTION B.
5. (a) Explain the following.
i. At room temperature carbon dioxide is a gas while silicon dioxide is solid.
ii. Copper hydroxide is insoluble in water but relative soluble in aqueous ammonia.
iii. Group 4 hydrides of lightest members shows a steady increase in boiling point with molar mass while in group 5, 6 and 7 has an exceptionally high boiling point.
iv. A sodium ion is smaller than a fluoride ion even though they have the same number of electrons.
(b)  Explain what is meant by the term diagonal relationship and giving 3 (three) diagonal relationship between lithium and magnesium.
6. (a) Define the following terms.
i. Soil colloid.
ii. Cation exchange capacity of soil.
iii. Compost.
     (b) Discuss soil fertility based on the following point.
i. Meaning of soil fertility.
ii. Five causes of loss of soil fertility.
iii. Three methods of maintaining soil fertility.
     (c) Outline two properties of soil that can be determined from the soil colour.
7. (a) What is meant by the following terms.
i. Ligand
ii. Complex ion.
iii. d- block element.
      (b) Explain two reason why the tendency of complex ion to be in more than 4- coordinate ion number is very rate.
      (c) Consider the complex complex compound of the the formulae.
             K [Cr (NH3)2 CL2( C2O4)]
i. What is the name of the central atom?
ii. Name at least one neutral ligand in the complex.
iii. Give the name of each charged ligand in the complex.
iv. Name the complex.
v. What is the coordination number of the central metallic acid?
vi. What is the oxidation state of the central metal atom in the complex?
                                               SECTION C.
8 (a) Give the structure of the following compound.
i. Ethyl ethanoate
ii. Ethanedioic acid
[image: ]   (b) Arrange A, B, and C in order of decreasing acidity, giving reason for your arrangement based on their molecular structure.

CH3COOH                   CH3CH2OH                   
     A	B                                        C

 (c) The pka value of A, B and C are 10.00, 4.76 and 16.00 (not in any order) Assign the appropriate pka value for each compound in (b) above.
[image: ](d) Compound D can be prepared from C above.
                                                              

	D
i. Give the name of D.
ii. Write an equation for the reaction for this preparation, showing all reagent.
  e) What you would expect to see if each of the following added to C.
i. Br2,H2O
ii. FeCL3
9. (a) Explain the phrases” delocalization of Electron and resonance” with reference to an aromatic hydrocarbons.
   (b) Give equations that illustrate a good methods to synthesize each of the following.
i. Butanoic acid from 1- butanol.
ii. Para-chlorobenzoic acid from para-chlorotuluene
   (c) Ethanoil chloride (CH- CO (CL)) was added gradually to phenyl amine on subsequent addition of water a crystalline compound X was precipitated out. When precipitate was filtered off and the fitarte water allowed to evaporate a crystalline residue Y remained which dissolve in water to give an acidic solution. Give the name and structure formulae of X nd Y and write the equation for their formation.
10. (a) Explain what is meant by the following terms.
i. Environmental Conservation
ii. Pollution
(b) Differentiate between the environmental  issue of “OZONE LAYER distruction” and Green house effects” with reference to the following point.
i. The meaning of each term.
ii. Hazards Associated with each issue ( 3 hazards)
iii. Methods of mitigating the problem ( 2- methods)
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