
               Chapter 6 – The Shape of Molecules  


A.  Shapes of Covalent Molecules



1.  Draw the Lewis dot diagram
2.  Count the number of "electron groups" or electron pairs around    

      central atom. (Double and triple bonds count as one group.)



3. VSEPR Theory - Valence Shell Electron Pair Repulsion Theory.




a. Geometry of electron groups





i.  electron groups want to be as far apart as posssible.





ii.  2 electron pairs - linear arrangement of electron groups.




iii. 3 electron pairs - trigonal planar arrangement.





iv. 4 electron pairs - tetrahedral arrangement of electron





groups.



4.  Shape includes only atoms; unshared pairs are invisible!

B. Polarity of covalent molecules


1. Review of bond polarity.




a. EN




b. + and -



c. dipole moment – a measure of how polar the bond is. 



d. dipole moment vector 





i. a number (EN) with a direction associated with it.





ii. strength of the dipole indicated by the length of the arrow.





iii. vectors can be added.

  

2.  Nonpolar molecules.




a. molecules with nonpolar bonds.



b. symmetrical molecules with polar bonds


c. vectors cancel. 
d. shape can only be linear, trigonal planar, or tetrahedral.


3.  Polar molecules




a. asymetrical molecule with polar bonds (bent, pyramidal.)




b. vectors do not cancel.



4.  How to tell if a molecule is polar or nonpolar:




a.  Draw Lewis Dot Structure




b.  Count electron pairs around central atom.




c.  Determine shape of molecule.




d.  Is molecule symmetrical? then nonpolar.




     Is molecule asymetrical? then polar.


C. Dipole-Dipole Forces



1. Intermolecular vs intramolecular forces.




a. intramolecular – forces of attraction between atoms or ions within





a molecule or ionic crystal lattice: ionic and covalent bonds.

b. intermolecular – forces of attraction between two different molecules.


1. dipole-dipole forces. 

