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KENYATTA UNIVERSITY
UNIVERSITY EXAMINATIONS 2011/2012

FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF

SCIENCE

SCH 307: INTRODUCTION TO GROUP THEORY

DATE: Tuesday, 29™ November, 2011 TIME: 4.30 p.m. - 6.30 p.m.

INSTRUCTIONS:

Answer ALL questions.

Character Tables are provided.

Q.1 )

b)

Explain the necessary conditions that molecular symmetry operations must
satisfy in order that they constitute a group. (6 marks)
Write concisely to distinguish between:
1) Symmetry operation and symmetry element (4 marks)
i1) Subgroup and class of symmetry operations (4 marks)
1) Reducible and irreducible representations of a point group.

(4 marks)

Determine the Schoenflies symbol for the point group to which each of the
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Q.2

Q3

Q.4

a)

b)

following species belongs:-

1) CH-C/, (dichloromethane)

ii) Bromomethane

ii1) H,O

iv) NH;

V) Trans-difluoroethene

(5 marks)

For the Cy4, point group, express the following direct product

representations as direct sums of the IRREPS of the point group.
i) B; ®E (2 marks)

i) E®E (5 marks)
Show your workings clearly.
Using the set of N - H bonds, {/,h,,/,}, in ammonia, determine the

SALCs generated by the above basis that have the symmetry of the RREP

with dimension 2. (15 marks)

Write clearly to explain the symmetry and activity of the fundamental transitions

of the vibrational modes of cis-dichloroethene (C,, point group)

(NB: No vibrational drawings need to be shown). (15 marks)

Determine the hybridization scheme by platinum that leads to o bond formation

with chlorine in {Pt &) 4] = (D4n Symmetry) (10 marks)
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W%@mﬁ% mm I The C, Groups {continued)
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3. The D, Groups 4. The C,, Groups
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5. The C,, Groups
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rotation group I, the outlined section in the upper left is the character table; the g subscripts should, of course, be
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