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AP WORKED ANSWERS      

 
2004, 7 
 
Points 2, 2, 2, 2 
 
(a) The only intermolecular forces present 
between molecules of fluorine and iodine are 
London dispersion forces. Dispersion forces 
increase with size (more electrons, more 
surface area, more polarizable) leading to 
greater attractions between the larger iodine 
molecules and a higher melting and boiling 
point. 
 
(b) The melting points of ionic compounds are 
related to the attraction of the ions to one 
another. Na

+
 is a smaller ion than Cs

+
, and F

-
 is 

a smaller ion than Cl
-
. This means that the 

sodium ion and the fluoride ion have higher 
charge densities than the cesium and the 
chloride ions. The greater the charge density, 
the greater the attraction between the ions, and 
the larger the melting point. 
 
OR 
 

Using F = 1 2

2
0
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 we know that the force of 

attraction is inversely proportional to the 
distance between the ions. Since Cs and Cl 
ions are larger, the distance between their 
centers is greatest, and therefore the force of 
attraction is less. 
 
(c) ICl4

-
 

 
Total valence electrons = 7 + (7 x 4) + 1 = 36. 
Four bonding pairs and two lone pairs around 
the central I atom makes it square planar.  
 
BF4

-
 

 
Total valence electrons = 3 + (7 x 4) + 1 = 32. 
Four bonding pairs around the central B atom 
make it tetrahedral. 
 
 

(d) Since ammonia has intermolecular 
hydrogen bonding, it can hydrogen bond with 
water molecules (that also have 
intermolecular hydrogen bonding) and 
dissolve easily. The intermolecular forces in 
phosphine are dipole-dipole attractions and 
therefore phosphine cannot interact with the 
water as readily. 

 


