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IN-CLASS ACTIVITY:  SYMMETRY AND POINT GROUPS

Evaluation Results
(Spring 2009) These results were based on 4 groups of 3-4 students each.  This activity was done on the first day of class with no prior warning to review symmetry and/or point groups.
(Spring 2012) These results were based on 3 groups of 3-4 students each.  Again, this was done on the first day of class. This time, a suggestion was made in an e-mail beforehand that they might want to review symmetry before coming to class.
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

Students found this much harder than I would have guessed.  They spent a lot of time on the first four point groups, and so did not get very far.  This question probably would have worked better as a follow-up assignment.

I shortened the list considerably, but still did not leave enough time to get to this question this year.  I plan to assign it on the first problem set. 

1 group out of 3 missed C2 on CH4


1 group out of 3 missed C3 on SF6





3 groups out of 4 missed C2 on CH4


1 group out of 4 missed C2 on SF6


3 groups out of 4 missed C3 on SF6





2 groups out of 4 missed the perpendicular C2 axes in the eclipsed form





2 groups out of 3 missed the perpendicular C2 axes in the eclipsed form and the other group missed them in the staggered form








Adapted from learning objects created by Barbara Reisner (James Madison University) and Adam Johnson (Harvey Mudd College) and posted on VIPEr (http://www.ionicviper.org).
Adapted from learning objects created by Barbara Reisner (James Madison University) and Adam Johnson (Harvey Mudd College) and posted on VIPEr (http://www.ionicviper.org).

_1218952477.bin

_1218952492.bin

_1218952520.bin

_1218952484.bin

_1218952449.bin

_1218952469.bin

