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Instructions:
1. Answer question 1 (Compulsory) in Section A and ANY other 2 questions in Section B. 

2. Candidates are advised not to write on the question paper.
SECTION A: ATTEMPT ALL QUESTION (30 MARKS) 

 QUESTION 1

1. (a) Why is safety in a laboratory an important factor in soil analysis?  
(4 Marks)     
(b) A calibration curve is an important tool for analysis of soil matrix. Describe how this method can be used to deduce unknown samples.   


(4 Marks)
2. Describe the following functional parts and methods of analysis used in atomic absorption spectroscopy                                                                                                                                    

i. Monochromators
ii. Nebulization of the liquid sample

iii. Ionization interferences
                                                          (10 marks)
3. Outline differences between chemical interferences and spectral interferences in Atomic Absorption Spectroscopy. Indicate how important these interferences in aqueous and non-aqueous samples are. 






(8 Marks)                                                       
4. Compare and contrast between a replicate and a standard in soil analysis.   (4 Marks)                                                                                                                                                                                                                      

SECTION B: ATTEMPT ANY TWO QUESTIONS (40 MARKS)
QUESTION TWO

a) Why is Ultra Violet Absorption Spectroscopy one of the best methods for detecting impurities in the soil   matrix?  





(12 Marks)
b) What are the main factors for superiority of the method mentioned in (a) above?   











(8 Marks) 
QUESTION THREE

(a) Describe the application of UV –Vis spectrophotometry in analyzing the contents of soils









 (10Marks)                                                                                                    

(b) Outline the importance of a radiation source in UV spectrophotometer.  
(10 Marks)  

QUESTION FOUR

(a) Describe various methods of sample preservation in a soil Laboratory.  
(10 marks)
(b) List at  least four disadvantages of atomic absorption spectroscopy method of analysis 










( 10 Marks)                                     

QUESTION FIVE

a) Outline how Atomic Absorption Spectroscopy can be used in analysis of minerals in soils. 


                                    (10marks)

b) Write notes on each of the following
(i)     Standard samples                                                                               

(ii)     Replicates                                                                                             
(iii). Sample preservations   






(10 Marks)     
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INSTRUCTIONS;

ATTEMPT ALL QUESTIONS IN SECTION A AND ANY TWO QUESTIONS IN SECTION B

SECTION A   ATTEMPT ALL QUESTIONS                                                                                  

QUESTION 1

(a) Draw and explain a flow chart for the determination of the molecular point groups 
. (5 marks)

(b)  Construct a multiplication table for the point groups of this molecule for a C3V   point group
. (5 marks)

(c) Using the above (b) constructed multiplication table show that a C3 operation is a conjugate.  . (5 marks)
(d) Determine the similarity transformations of C3 in (c) above. (5 marks)
(e) An n fold rotation (Cn) is a rotation of 2∏/n radians about the axis with highest value of n in principle axis. Using an example show that this statement is true. (5 marks)
(f) Name at least two important points about the character (the sum of the diagonal elements) of a matrix. (5 marks)
. 
SECTION B ATTEMPT ANY TWO QUESTIONS
QUESTION 2
(a) Using Pt(II)  ion as an example, determine the point group to which this ion belongs.
(b) Define  the following terms as applied to molecules in group theory:

(i) An Improper rotation or a rotary reflections(Sn)
(ii)  Center of Inversion (I)
(iii)  Cn followed by sigma h 

(iv) Symmetry element                                                                                            

(v) Symmetry operations                                                                                        

(vi) Molecular plane and horizontal plane of a molecule

(vii)  A class

                                                                                                                                   20 Marks

QUESTION 3

 (a) Describe all the types of symmetry operations exhibited by a planar   PtCl4 2    ion      . (12 marks)                                                                                                                                                         

(b) Discuss how reflections can be made through these different types of planes            

          (i) Vertical plane.                                

          (ii) Horizontal plane

           (iii)   Dihedral Plane                  . (8 marks)
QUESTION 4 

(a)  What is meant by the term successive operation in group theory?   (2 marks)       

(b)   Show that the PtCl4 2 ion is a Dh4 ?             (4 marks)                      

(c)   The identity operation (E) does nothing to a molecule and has no symmetry.  Demonstrate this idea by drawing the PtCl4 2 ion geometrical shapes under the influence of E operation. (4 marks)
(d) Taking an example of  PtCl4 2 ion         

    (i) Present the molecule in its geometrical form and name its shape.                                 

    (ii) What are the symmetry operations (in symbol form) possible for this molecule?                                                  

    (iii)  Determine its point group.                                         (10 marks)                                               
QUESTION 5

 (a) Name the four sets of operations that determines a group (5 marks)
 (b)   What is a Matrix representation of a group? (5 marks)
(c)   Solve a matrix representation of the C2 rotations? (5 marks)
(d) A clockwise C43 operations is equivalent to a counterclockwise C4 rotation. Elaborate on this using PtCl4 2    ion as an example.    (5 marks)
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Question one (30 marks)

a. What is organic chemistry?                        

(3 marks)

b. Define the following terms








a. Chemical bond
b. Sigma bond

c. Hybridization

d. Radical                                                                      (4 marks)
c. Explain why helium is more stable than alkene and account for the stability of methane 






(2 marks)

d. Using methane explain why carbon atom is usually tetravalent in its compounds






(4 marks)

e. Outline the main sources of organic compounds        (4 marks)

f. Name and draw the structures of six cycloalkanes
  (3 marks)

g. Name at least five functional groups with their examples
                         (5 marks)

h. Account for the low melting points and boiling points of alkanes
and how size affects them

4 marks)

i. What is the name of the unbranched alkane with the formula: C11H24
(1 mark)

Question two (20 marks)

a. Describe the process of sp2 hybridization of carbon   (6 marks)

b. How are alkanes formed? 
          (2 marks)

c. Give the structure and the functional groups of the following



(i) Ethanol 

(ii)  Ethanamine                   

(iii) Ethanol 
(i)   Acetone                                                        (4 marks)
(e) Define the term carbocation and illustrate their stability order

(2 marks)
(f) Describe the position of carbon in the periodic table

  (4 marks)

(g) Explain the claim that alkynes have more s character than alkenes and alkanes from hybridization point of view.






(2 marks)

Question three (20 marks)

a. Why is structural theory an important in the study of chemical bond?           (4 marks)

b. Describe the evolution of the theory behind the chemical bonds
        (4 marks)

c. Draw the structure of the following compounds 





i. Methylcyclohexane 

ii. 1-ethyl-3-methylcyclohexane

iii. 2,2-dimethypentane                                                                 (4 marks)
d. Describe four physical properties of alkanes 




(4 marks)

e. When are the prefixes iso- and neo- used in the nomenclature of alkanes  (4 marks)

Question four (20 marks)

(a) Give the IUPAC names for the following
 (i) Ethyne (ii)  2-butyne (iii) 4-bromo 2-hexyne (iv) 33-dimethyl-1-butyne    (2 marks)

(b) Define the term orbitals and explain why orbitals have characteristics shapes (5 marks)

(c) Name and explain how the two main factors affect the melting points of alkanes. (4 marks)

(d) Complete the following set of reactions. 




(2marks) 
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(e) Illustrate the three major implications of hybridization in carbon compounds. 
(3 marks)

(f) Name two polymers and show how ethyne can be used to make them 

(2 marks)

(g) Describe how  alkynes can be synthesized 


(2 marks)

Question five (20 marks)

a. Name and illustrate two methods of alkene formation 

(5 marks)

b. Complete the following sets of reaction by filling in the missing reagents, intermediates, process and products appropriately as indicated by the question mark (?).
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     (10 marks)

c. Illustrate the three main steps involved in the photochlorination of methane   (5 marks)
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