
Chem 325 
Quiz #1 Study Guide 

 
 
1. Recognize acid, amine, alcohol, ketone, aldehyde and ester functional groups in a given 

structural formula. 
 
2. Draw Lewis structures of organic compounds containing the above functional groups. 
 
3. Use IUPAC nomenclature to name simple alkanes, alcohols, ketones, aldehydes and acids. 
 
4. From a given structural formula, identify the key stretching frequencies that should be present 

in the IR spectrum (for the important functional groups we discussed in class). 
 
5. For a given IR spectrum and chemical formula, identify the important functional groups and be 

able to draw the Lewis structure of the compound. 
 
6. Understand what happens to a molecule when it absorbs IR energy. Understand what 

determines the energy of an IR stretch. For example, why does a C-C triple bond absorb higher 
energy IR radiation than a C-C single bond? Why does a C-H bond absorb higher energy IR 
radiation than a C-O or a C-C bond? Does a stretch at 3000 cm-1 absorb higher or lower energy 
than a stretch at 1500 cm-1? 

 
7. Understand the impact of bond order on bond length (for C-C, C-O, C-N bonds). 
 
8. Understand the terms “anti”, “gauche”, “eclipsed”, “torsional strain” with respect to drawing 

Newman projections of organic compounds. Understand the terms “chair”, “boat”, “axial”, 
“equatorial”, “diaxial strain” with respect to cyclohexane conformations. 

 
9. Indicate which conformations are most stable. 
 
10. Understand fundamental intermolecular forces (ionic-ionic, dipole-dipole, H-bonding, Van der 

Waals or London dispersion). Be able to identify which forces are present in a given compound 
or mixture. 

 
11. Determine whether a compound will be soluble (miscible) in another based on structure, 

polarity and IMF arguments. 
 

12. Predict the products of reactions of organic acids and bases with OH- and H+. Write balanced 
equations for these reactions. 

 
13. Describe how you would separate an organic acid from a mixture. What procedure (techniques) 

would you use? What did you do in lab? 
 

14. Describe how you would separate an organic base (amine) from a mixture. What procedure 
(techniques) would you use? What did you do in lab? 

 



15. For a given extraction experiment, determine which layer contains your desired compound (is it 
in the organic or the aqueous layer?) and determine which layer this corresponds to in the 
separatory funnel (is it the top or bottom layer?). 

 
16. Describe how you would separate two non-polar substances from a mixture if (a) they were 

both volatile liquids (like cyclohexane and toluene) or (b) one was a volatile liquid and one was 
a solid. 

 
17. Understand the principles underlying the following techniques:  infrared spectroscopy, 

extraction, fractional distillation, gas chromatography. 
 

18. Understand the purpose of MgSO4 and boiling aids. How do you know when you’ve added 
enough MgSO4? 

 
19. When extracting one molecule from a mixture, why do we often use multiple extractions? 

 
20. For gas chromatographic separations, define mobile phase, stationary phase, carrier gas, and 

retention time. How do column length, gas flow rate, and column temperature impact retention 
time? How does a compound’s vapor pressure impact its retention time? 

 
21. Determine the mass of compound A and compound B (in a given mixture) from GC data and 

the molar masses of A and B. From vapor pressure/boiling point data, determine which GC 
peak corresponds to each compound. 

 
22. Calculate % recovery. 


