
G.Santillan Chem 431A Winter, 2005 

Chemistry 431A  Test #1 Guidelines 
 
Instructions:  
The first Midterm exam (scheduled for Jan. 28, 2005, Friday) will include lecture 
materials and chapters 1-4: The general aspects of Biochemistry; properties of water and 
the interactions in an aqueous environment,; acids, bases and buffers;  general principles 
of thermodynamics discussed in class and applications to bioenergetics (role of ATP, etc); 
and the overall role, experimental discovery, and structural features of nucleic acids. 
Review the lecture notes, the sample problems, the quiz questions and finally read up on 
your own the entire chapters.  Your goal is to LEARN biochemistry not just to pass test 
but for your future use. SO DON’T CRAM. 
 
Typically, the midterm may contain a variety of types of questions including: fill in the 
blanks, multiple choice, true or false, essay questions, chemical structures, calculational  
and graphical problems.  REMEMBER THAT IF YOU DO WELL IN THIS MIDTERM, THAT 
WILL BE A GREAT BENEFIT DURING FINALS WEEK.  (A CHALLENGE OF THIS MIDTERM 
DURING THE FINAL WILL BE CONSIDERABLY MORE DIFFICULT TO DO DURING FINALS) 
 
Below are some topics to consider in starting your review. 
 
1) What are the characteristics of eukaryotes vs prokaryotes? What are the elements and 

the properties that are uniquely suited to their role in the structure of living matter?  
2) What are the properties of water (both on the molecular level and the consequences 

of those molecular properties to their macroscopic physical and chemical properties 
that are uniquely suited to their role in living organisms and in the biosphere in 
general?  Why do lipids separate from water? 

3) What are the different types of interactions found in aqueous environments?  Give 
examples.   

4) Be able to interpret and utilize parameters like pKa, the Henderson-Hasselbalch 
Equation, dominant fractions, effects of pH on the activity of biological molecules like 
enzymes in terms of the pKa’s of ionizable groups; Explaining the solubility behavior 
of macroions in solution as a function of pH, ionic strength, etc. 

5) Explain the terms and equations and the meaning of the laws of thermodynamics 
discussed in class.  Relate ∆G to ∆H, ∆S, T, ∆G°, and Q.  When is ∆G°’ ≠ ∆G°?  

6) Be able to do calculations (the sample problems assigned are a starting exercise for 
this of course), involving coupled reactions.  How does coupling with ATP affect the 
equilibrium values of chemical species for otherwise unfavorable reactions?  
(calculate it!) 

7) What are the reasons (or lack thereof) for the high phosphate transfer potential of 
ATP? Phosphoenol pyruvate? AMP?  

8) Write down the central “dogma” describing the flow of information from DNA to 
proteins.  Discuss the possibilities and nonpossibilities.  Of this model. 

9) What are the 1°, 2° and 3° structural features of a DNA heteropolymer chain both 
singly and as a double helix.  Why are RNA chains different from DNA chains? 

10) Be able to write from memory the structures discussed in the class such as ATP, the 
nucleoside bases, the pairing stereochemistry, etc. 

11) What are the important experiments/discoveries which led to the elucidation of DNA 
as the ultimate source of information in the cell. 

12) What are the various forms of DNA helices and discuss their main differences. 
13)  Discuss the basic principles of transcription, naming the main biochemical 

components of the cellular apparatus involved. 
14) Discuss the 1°, 2° and 3° structures of DNA and those of the main types of RNA in the 

cell to the extent we get to it in class. Know about twist, superhelicity and linking 
number. 

 


