[image: image1.wmf]O

A

S

I

S

 

O

F

 

K

N

O

W

L

E

D

G

E



JARAMOGI OGINGA ODINGA UNIVERSITY OF SCIENCE AND TECHNOLOGY SCHOOL OF AGRICULTURE 

DEPARTMENT OF AGRICULTURE

UNIVERSITY EXAMINATION FOR DEGREE OF BACHELOR OF EDUCATION SCIENCE 

3rd YEAR 2nd SEMESTER 2019/2020 ACADEMIC YEAR

                                        REGULAR

COURSE CODE: SCH 304 
COURSE TITLE:  GROUP THEORY  
EXAM VENUE:



               
            STREAM: (B Sc. Agric.)


DATE:
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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 QUESTIONS (30 MARKS)
QUESTION 1

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

(b)  Construct a multiplication table for the point groups of this molecule: 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)                                                                                                                                                         

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

i. Vertical plane.                                

ii. Horizontal plane

iii. (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)
b) A clockwise C43 operations is equivalent to a counterclockwise C4 rotation. Elaborate on this using PtCl4 2    ion as an example.    





(5 marks)
1

