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IN-CLASS ACTIVITY:  SYMMETRY AND POINT GROUPS

We are going to begin this semester learning how symmetry and the mathematical tools of group theory can be applied to various problems in inorganic chemistry.  This activity, to be done in groups of 3 or 4, is designed to help you recall and review concepts in molecular symmetry and point group assignments.

RULES FOR THIS ACTIVITY: Each team member should choose one of the following roles (if you don’t have exactly four people in your group, be flexible and just make sure all roles are covered).  Feel free to work at the board or with paper and pencil.  There is a point group flow chart reproduced on the back of this page.  Be warned:  In the future, you will be expected to assign point groups without the aid of a flow chart.
Scribe - records the group’s work and reports out to the class

Facilitator - gets the discussion going and tries to keep it going

Encourager - makes sure everyone contributes and offers encouraging feedback

Timekeeper - keeps the group on task

1. Consider the molecules water, ammonia, methane, sulfur hexafluoride, ethylene, and trans-bisamminedicholoroplatinate(II) and the symmetry elements that they contain. 
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Which of these molecules contain the following?  Record your answers on the Scribe Sheet.

E     C2     C3     C4     (h     (v     i
2. Consider eclipsed and staggered ferrocene, Fe(C5H5)2.  You might want to draw this molecule from several different orientations including a view down the principal rotation axis.  Consider which configurations, either eclipsed or staggered, contain the following symmetry elements.

C5      ( C2      S5      S10      (h       i
3.
For each of the following point groups, think of a molecular example.  Draw your answers on the Scribe Sheet and state any restrictions you place on the geometry (i.e., all angles are 45°, phenyl groups are planar, etc.).  Your goal is to get as many of these as possible.

C1, Ci, Cs, S4 

C2v, C3v, C5v 

C2h, C3h 

D2d, D5d 

D3 

D2h, D3h, D4h, D5h 

C∞v, D∞h, Td, Oh 

THE SCRIBE’S SHEET (ONE PER GROUP)
  Name (printed)


 Role

____________________________

______________

____________________________

______________

____________________________

______________

____________________________

______________

1.
Consider the molecules water, ammonia, methane, sulfur hexafluoride, ethylene, and trans-bisamminedicholoroplatinate(II).  Circle the molecule(s) that contain the symmetry element listed; put an “X” through molecule(s) that do not contain the symmetry element.  More than one molecule may contain each symmetry element. 
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a. E
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
b. C2
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
c. C3
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
d. C4
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
e. (h
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
f. (v
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
g. i
H2O
NH3
CH4
SF6
C2H4
PtCl2(NH3)2
2.
Consider eclipsed and staggered ferrocene, Fe(C5H5)2.  Circle the configuration(s) that contain the symmetry element listed; put an “X” through configuration(s) that do not contain the symmetry element.

a.
C5

staggered
eclipsed

b.
( C2

staggered
eclipsed

c.
S5 

staggered
eclipsed

d.
S10 

staggered
eclipsed

3.
For each of the following point groups, draw a molecular example.  State any restrictions you place on the geometry (i.e., all angles are 45°, phenyl groups are planar, etc.).

C1, Ci, Cs, S4, C2v, C3v, C5v, C2h, C3h, D2d, D5d, D3, D2h, D3h, D4h, D5h, Td, Oh, C∞v, D∞h
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