
Chem 341 - Study Guide Chapter 2

1.  Physical properties of water:
- See Figure 2 -1, O is sp3 hybridized, H-O-H angle is 104.50, or roughly tetrahedral,

where the other vertices of the tetrahedron are the electron lone pairs on O.
- water is extensively hydrogen bonded, where an H-bond consists of donor-H...acceptor,

where donor and acceptor are electronegative elements such as O or N (,or S)in biological
systems (Figure 2 - 2).  Ice has 4 H-bonds per molecule and is less dense than liquid water
because of the linear nature of H-bonds.  Liquid water is also extensively H-bonded, with over 3
H-bonds per molecule.  This explains in large part the unusual physical properties of water
relative to similar compounds (e.g., H2S) that are advantageous to life (high melting and boiling
points, surface tension, etc.)
2.  What are other types of noncovalent interactions present in aqueous systems that are
important in determining the structure of biological molecules in water?  Terms to know: Ionic
(Coulombic interactions, van der Waals interactions, dipole - dipole, dipole - induced dipole,
induced dipole - induced dipole interactions (See Table 2-1 and figure 2 - 5).
3.  What is the hydrophobic effect (see Figures 2-8 and 9)?  What is an amphiphile, or an
amphipathic substance, and what types of structures do they form in water to accomodate the
hydrophobic effect (see Figure 2 - 11)?   Know the thermodynamics involved in the formation of
micelles and bilayers:   What are the free energy ( )G) requirements, and relative importance of
enthalpic  ()H) vs.  entropic (T)S) effects?  
4. Other terms to know: osmosis and diffusion (see Figures 2 - 13 and 14).  
5.  Chemical properties of water: Know the following:

- Self dissociation of water, and equations 2 - 1, 2 and 3.  
- Bronsted-Lowry concept of acids and bases, and the relationship between conjugate

acids and bases.  We study only weak acids, for which the concept of pKa applies (equation 2 - 6,
where Ka is defined in equation 2 - 5.  

- Various applications of the Henderson-Hasselbalch equation (2 - 9), particularly with
regard to buffers.  

- How buffers work conceptually in resisting pH changes, and also how to do numerical
problems (see web page for additional buffer problem).  What are some important physiological
buffers?

- Titration curves, such as shown in Figures 2 - 17, and 18 with the abscissa label
changed to read  “moles, or equivalents, of OH- added”.  
Be able to sketch titration curves for monoprotic or polyprotic acids (Figure 2 - 18).  If you were
to add OH- to distilled water, what would the curve look like?
6.  Know the chapter summary
7.  Problems: 1, 5, 8, 9, 11, 14, 15


