Acids, Bases and Molecular Structure Problem Set

1. Compare the relative acidities of lactic acid [CH3CH(OH)COOH] and propionic acid [CH3CH2COOH]; be sure to draw the structures showing all bonds of both acids and both conjugate bases of these acids.  Use these structures to explain the basis for your answer.

2. Compare the relative acidity of HClO, HBrO, and HIO; completely explain your answer and use appropriate diagrams.

3. Compare the relative acidity of HCl, HBr, and HI; completely explain your answer and use appropriate diagrams.

4. Compare the relative acidity of C2H6, C2H4, and C2H2;  clearly support your answer by drawing the correct Lewis structure for each, by identifying the bond angles about each of the carbon atoms, and by identifying the hybridization of each carbon atom in these molecules.

5. Compare the relative acidity of NaOH, CH3OH and ClOH; draw the molecular structure of each of these and use these structures to explain your answers.

6. Compare the relative basicities of the nitrite and nitrate ions; draw the correct Lewis structure for each and use these to clearly explain your answer.

7. Compare the relative acidities of PH3, AsH3, and NH3.  Draw the Lewis structure for each of these and clearly explain your answer.

8. Compare the acidities of CH3OH and CH3SH.  Clearly explain your answer by drawing the correct Lewis structures of the two conjugate bases and by using them to support your reasoning.

9. Draw the resonance structures for the conjugate base of phenol; use these to explain why phenol is a stronger acid than ethanol.

10. Compare the relative acidity of CH3CH2COOH with NH2CH2CH2COOH by drawing the two molecular structures showing all bonds and by using these structures to explain the rationale for your answer.

11. Compare the relative basicity of PO4-3 and AsO4-3.  Clearly explain your answer.

12. Compare the relative acidities of HF, H2O, NH3 and CH4; clearly support your answer with appropriate diagrams.

13. Draw the correct Lewis structure and estimate the pKa’s for each of the following:  H2O, HCl, NH3, CH3CH2OH, CH3SH, CH3NH3+, CH3COOH, CH3CH3, HCN. 

