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AP WORKED ANSWERS      

 
2012, 5 

Points: 2, 1, 1, 2, 2 

 

(a) More ordered, stronger, intermolecular London dispersion forces in solid iodine compared 

 to liquid bromine because of more electrons, so more polarizable, so requires a greater 

 amount of energy in order to separate the I2 molecules. As a result there is a greater 

 endothermic energy for the formation of I2(g) when compared to Br2(g) from the respective 

 elements. 

 

(b) The formation of I2(g) from the solid would have the greater increase in entropy. Both 

 substances end up very disordered gases, but the change from a (relatively) very ordered 

 solid to gas, as opposed to from a liquid to a gas, requires a larger increase in entropy. 

 

(c) IBr. IBr is both a molecule with more electrons than Br2 (IBr is more polarizable with 

 greater London dispersion forces), and a polar molecule (because of differences in 

 electronegativity between Br and I that is not present between Br and Br in Br2), so it will 

 have larger intermolecular forces and hence require more energy to become a vapor.  

 

(d) I2 is a non-polar molecule and therefore will not dissolve in polar water. It will however be 

 soluble in a non-polar solvent, hexane. The purple color observed in the hexane layer is 

 dissolved I2. Additionally, the hydrogen bonding between water molecules is much 

 stronger than the (potential) IMF between I2 and H2O so iodine will tend to not dissolve in 

 water, but the (potential) IMF between I2 and hexane IS comparable to the LDF’s 

 between molecules of hexane so the I2 will dissolve in hexane. 

 

(e) (i) I3
-
 is linear with 3LP and 2BP based upon an electron geometry of trigonal  

  bipyramid but with an atom geometry that is linear.  

 

(N.B. I would add 3 lone pairs to each of the terminal I atoms to ‘complete’ the Lewis structure) 

  

 (ii) Higher concentration of I3
-
 in the water layer. I3

-
 will dissolve in the water layer,  

  since it is charged (ionic) and can form ion to dipole bonds with polar H2O that it  

  will not do with non-polar hexane. 


