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AP WORKED ANSWERS      

 
2008, 6 
 
Points 2, 2, 2, 2 
 
(a) Water is a polar solvent and as such polar 
molecules will dissolve in it. Pyridine has a 
polar substance since the nitrogen atom and 
the lone pair of electrons makes it 
unsymmetrical. 
 
Benzene’s C atoms and H atoms have 
relatively similar electronegativities, and the 
molecule is symmetrical. As a result it is non-
polar and will tend not to dissolve in a polar 
solvent such as water. 
 
(b) The presence of relatively strong inter-
molecular hydrogen bond forces in ethanol 
mean that it will have a higher boiling point 
than dimethyl ether which has the relatively 
weaker dipole-dipole IMF’s. Both substances 
have London dispersion forces which will be 
approximately the same since their molar 
masses are identical. 
 
(c) SO2 forms discrete molecules with dipole-
dipole IMF’s that need to be broken; SiO2 forms 
a giant network solid where covalent bonds 
need to be broken. The covalent bonds are 
SIGNIFICANTLY stronger than the IMF’s, as a 
result SiO2 has a much higher m.p. 
 
(d) Both the substances have IMF’s which are 
London dispersion forces. In addition HCl 
molecules experience dipole-dipole 
interactions. Normally one might expect the 
presence of dipole-dipole interactions to yield a 
higher b.p. for HCl, BUT in this case the 
significant increase in size of the Cl2 molecule 
compared to the HCl molecule must mean that 
the sum of HCl’s dipole-dipole attractions and 
London dispersion forces DO NOT exceed the 
London Dispersion forces between the Cl2 
molecules. In Cl2 the London dispersion forces 
are large, due to the large size of Cl2, and the 
relatively large polarizability of the electron 
clouds. 

 

 


