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22.2.4: iv. Review Exercises Solutions
1.  

 

2. i. In ammonia the only "core" orbital is the N 1s and this becomes an a1 orbital in  symmetry. The N 2s orbitals and 3 H 1s
orbitals become 2  and an e set of orbitals. The remaining N 2p orbitals also become 1  and a set of e orbitals. The total
valence orbitals in  symmetry are  and 2e orbitals. 
 
ii. In water the only core orbital is the O 1s and this becomes an a1 orbital in  symmetry. Placing the molecule in the yz
plane allows us to further analyze the remaining valence orbitals as: O , O . The H 1s + H
1s combination is an  whereas the H 1s - H 1s combination is a . 
 
iii. Placing the oxygens of  in the yz plane (z bisecting the oxygens) and the (cis) hydrogens distorted slightly in +x and -
x directions allows us to analyze the orbitals as follows. The core O 1s + O 1s combination is an a orbital whereas the O 1s - O
1s combination is aborbital. The valence orbitals are: O2s+O2s=a, O2s-O2s=b, O  = b, O 2px - O 2px = a, O 2py
+ O 2py = a, O 2py - O 2py = b, O 2pz + O 2pz = b, O 2pz - O 2pz = a, H 1s + H 1s = a, and finally the H 1s - H 1s = b.
 
iv. For the next two problems we will use the convention of choosing the z axis as principal axis for the 
point groups and the xy plane as the horizontal reflection plane in  symmetry.  
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v. The Nitrogen molecule is in the yz plane for all point groups except the Cs in which case it is placed in the xy plane.  
 

 

3.  
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4.  
 
 

 

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/79441?pdf


22.2.4.4 https://chem.libretexts.org/@go/page/79441

 

 

 

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/79441?pdf


22.2.4.5 https://chem.libretexts.org/@go/page/79441

This page titled 22.2.4: iv. Review Exercises Solutions is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by
Jack Simons via source content that was edited to the style and standards of the LibreTexts platform.

https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://chem.libretexts.org/@go/page/79441?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Mechanics__in_Chemistry_(Simons_and_Nichols)/22%3A_Problems/22.02%3A_Simple_Molecular_Orbital_Theory/22.2.04%3A_iv._Review_Exercises_Solutions
https://creativecommons.org/licenses/by-nc-sa/4.0
http://simons.hec.utah.edu/
http://simons.hec.utah.edu/TheoryPage/BookPDF/

