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AP WORKED ANSWERS      
 
2001, 8 
 
Points 2, 2, 2, 2 
 
(a) NH3 has a hydrogen atom directly attached 
to a highly electronegative nitrogen atom. This 
leads to an unusually large intermolecular force 
called a hydrogen bond. In the hydrogen bond 
the negative end of the molecule can approach 
the hydrogen nucleus leading to a large 
intermolecular force causing unusually large 
boiling points and melting points. In CH4 the 
intermolecular force between the molecules is 
the much weaker London dispersion force, 
leading to much lower boiling points. 
 
(b) Both molecules experience London 
dispersion intermolecular forces. These forces 
increase with size, number of electrons and 
surface area. C6H14 is large enough to create 
intermolecular bonds sufficiently strong to 
cause it to condense and form a liquid under 
normal conditions. C2H6 is smaller and the 
intermolecular forces are insufficient to cause it 
to condense under normal conditions, so it 
remains as a gas. 
 
(c) Silicon, like Carbon, forms a giant network 
of strong covalent bonds making it have an 
incredibly high melting and boiling point. 
Chlorine gas is made of discrete Cl2 molecules 
that are only attracted to one another with 
weak London dispersion forces. This gives it a 
very low melting and boiling point. 
 
(d) Both compounds are ionic solids where the 
electrostatic attraction between the oppositely 
charged ions holds the solid together. Mg2+ is 
smaller than Na+ and has a higher charge; 
therefore Mg2+ has a significantly higher charge 
density than Na+. In addition, O2- has a higher 
charge density than fluoride. The two ions with 
the greatest charge density will have the 
greatest attraction for one another leading to 
an even higher melting point for MgO than 
NaF. NaF’s melting point is still high, since 
ionic bonding is strong. 

 

 


