
Chem 341 - Study Guide Chapter 1

1.  Prebiotic evolution (first 1.1 billion years).  “Biotic” life dates as far back as the earliest
fossils (about 3.5 billion years ago).  What is the difference between cellular and cellular
evolution, and give some examples.  
2.  Know functional groups associated with biomolecules (see Table 1 - 2), and how linkages of
molecules via these functional groups led to biopolymers (see Figure 1 - 3 for an amide linkage,
which occurs in proteins)..
3.  Terms to know: Eukaryotes, procaryotes, nucleus, cytoplasm, organelles, cytoplasm and
cytosol, ribosomes, mitochondria, endoplasmic reticulum, taxonomy based on phylogenetic
considerations as determined by either gross morphology or RNA/DNA comparisons (Figure 1-
9).
4.  Thermodynamics:

- First law, )U = q + w.  The first law, expressed like this, and not q - w as shown in
equation 1 - 1, leads to a consistent convention regarding q (heat) and w (work) lost or gained by
a system (q or w lost from the system are negative, q or w gained by the system are positive).

- H = U + PV which leads to the more important relationship )H = qP (enthalpy change
is equivalent to heat under conditions of constant pressure).

- Second law, )S system + )S surroundings = )S universe $0, where the > sign applies for a
spontaneous change, and = applies to a process at equilibrium.  You only have to know that
entropy, S, is related to both randomness, or disorder, and also to heat, q, but you don’t have to
know the specific relations given in equations 1 - 5 and 1 - 8.  

- Recognize that the second law as expressed above requires knowledge of the entropy
change of the surroundings as well as the system in order to assess reaction spontaneity.  An
equivalent criterion for spontaneity is that the Gibbs free energy change, )G = )H - T)S, be
negative ()G < 0).

)G is much more useful to work with than )S because determination of )G requires
only knowledge of )H and )S of the system (subscripts left out because only the system is
referred to in )G calculations).  Even more useful equations related to )G are shown below:

- )G = )G0 + RT lnQ, where Q is the quotient shown in equation 1- 15.  The subscript, 0,
refers to standard conditions, or 1 atm pressure, all reactants and products at 1 M (except
standard [H+] = 1 x 10-7 M, or pH = 7).

- )G0 = -RT ln Keq, where Keq = Qeq. Note that Q as defined above is not always an
equilbrium value, whereas Keq always is an equilibrium expression.

- Knowledge of the temperature-dependence of of Keq allows determination of )H0,
which, together with )G0, allows one to determine )S0 as well, because of the relationship )G0

= )H0 - T)S0.
- Other thermodynamic concepts to know: closed, open, isolated systems, steady state vs.

equilibrium.  Living systems appear to be in equilibrium ()S system .0) , but are actually steady
state systems.  How does the second law, expressed as equation 1 - 6, explain how this is
possible?

- I will only ask numerical problems closely related to problems done in class or assigned
as homework.  
5.  Be sure to read the chapter summary.  All this material is fair game on the exam.
5.  Problems: 1, 6, 7, 9, 10, 13


