




Fill out the following multiplication table for the operations contained in NH3: E, C3, C3
2, σv1, σv2, 

and σv3 (see depictions below). Arrows have been added to the structure to help you think about 
the orientation of each of the H atoms. Think of each arrow as being perpendicular to an N-H 
bond. Hint: start by determining the outcomes of applying single operations, then combine two 
together. 
 

 
 

 E C3 C3
2 σv1 σv2 σv3 

E E C3 C3
2 σv1 σv2 σv3 

C3 C3 C3
2 E σv2 σv3 σv1 

C3
2 C3

2 E C3 σv3 σv1 σv2 

σv1 σv1 σv3 σv2 E C3
2 C3 

σv2 σv2 σv1 σv3 C3 E C3
2 

σv3 σv3 σv2 σv1 C3
2 C3 E 

 
What is the inverse for each operation? The inverse of operation X is defined as the operation Y 
such that X*Y = E. Look for E products in the multiplication table, this will allow you to determine 
the inverses. 
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