Lecture #1:  Intermolecular Forces and Physical Change
Problem #1:  According to Figure 10.4, H2O, NH3, and HF all have high boiling points, yet CH4 is much lower than these.  Explain.

Question:  What makes for a high boiling point?    Answer:  Good hydrogen bonding.

Key to problem:  What two factors influence the strength of hydrogen bonding?

1).  Polarity/Electronegativity Differences:  Large differences in electronegativity often correlate with stronger hydrogen bonding.  Polar molecules also have much stronger hydrogen bonding than non-polar molecules.
2).  Size:  The smaller the elements, the stronger the hydrogen bonding.  2p elements (C, N, O, F) exhibit very strong hydrogen bonding because of their relatively small size.
Conclusion:   Since all four compounds are comprised of hydrogen and 2p elements, size is not likely to a factor.  Rather, it must be polarity.  Water, NH3 and HF are all polar molecules.  CH4 has a tetrahedral structure and is non-polar.  Thus, hydrogen bonding is weak, and methane has a very low boiling point.  
Problem #2:  Which of the following liquids would you expect to have the highest boiling point:  hexane (C6H14) or phenol (C6H5OH).  Explain your answer.

C6H5OH should have a higher boiling point as it is (a) polar and (b) contains an –OH unit.  Hydroxide groups are exceptionally good at hydrogen bonding.
