
 Exam Objectives for Exam I 
 
The student will be able to . . .  
 

1. Understand the difference between ∆G, ∆G°, and ∆G´°, and be able to use 
these thermodynamic variables along with the suggested experimental 
conditions to predict the direction of a reaction. 

2. Use an understanding of the properties of water and of thermodynamics to 
explain the hydrophobic effect and to make qualitative predictions about 
solubility 

3. Calculate the pH of a buffer, given the pKa of the weak acid of the buffer 
species, and the relative concentrations of the acid and its conjugate base. 

4. Determine whether a strong acid or base must be added to obtain the correct 
pH, and to calculate the amount of the acid or base required, for a given weak 
acid or weak base. 

5. Calculate the charge on a molecule with at least one ionizable group at any 
pH, given the pKa value(s) of the ionizable group(s). 

6. Calculate the pI of a molecule with more than one type of ionizable group, 
and understand the effect of pH changes on solubility. 

7. Make qualitative predictions about how environment will alter the pKa of a 
functional group. 

8. Draw the structure of all twenty physiological amino acids given the name, 
three letter code, or single letter code 

9. List the name, three letter code, and single letter code when given a 
structure of any of the twenty physiological amino acids. 

10. Discuss and to draw qualitative conclusions about the properties of any of the 
amino acid side-chains, given the name, three letter code, single letter code, 
or structure. 

11. Draw the hydrogen bond pattern of an alpha helix and of both a parallel and 
anti-parallel beta sheet. 

12. Draw and interpret a helical wheel diagram.  
13. Explain the importance and consequences of the hydrogen bonding patterns 

of secondary structural elements in protein structure. 
14. Explain the meaning of Φ and Ψ angles, and be able to point out these angles 

on a drawing of a peptide. 
15. Use molecular graphics programs, especially SwissPDBViewer, to identify 

secondary structural elements and measure distances between specific atoms 
or amino acid residues in a PDB file. 

16. Use molecular graphics programs, especially SwissPDBViewer, to identify 
specific amino acid residues in a PDB file, and make observations about their 
local environment. 

17. Exhibit a qualitative understanding of the forces involved in protein folding 
and structure. 

18. Use the general principles of protein folding and protein structure to 
interpret experimental data reported for a protein. 

19. Recognize common biological carbohydrates. 
20. Recognize “reducing sugars” and be able to explain why a compound is or is 

not a reducing sugar. 
21. Recognize the standard biological nucleosides, nucleotides, and nucleic acids. 

 


