 SEQ CHAPTER \h \r 1Organic Compounds
1.   A certain organic compound is found by analysis to contain 31.9 per cent carbon and 5.30 per cent hydrogen, by weight. A qualitative test shows chlorine to be present as well. On the assumption that the only elements present are carbon, hydrogen, and chlorine, find the simplest formula of the compound. 

2.  How many isomers are there of the compound whose molecular formula is C2H2Cl2? 

Describe how the various isomers differ from one another.

3.  Draw the structures for four of the isomers of C4H6.

4. Consider the types of isomerism for molecules with the formula C6H12. Illustrate each of three

types by structural formulas. What structural features are essential for the existence of each of these types of isomerism?

5.    What types of isomerism are possible among the molecules that can be obtained by substituting a chlorine atom and a bromine atom for two of the hydrogen atoms in each of the following?

(a) Ethane, C2H6 

(b) Ethene, C2H4 

Show structures to illustrate each of the types of isomerism you name for each of these compounds.

6.   Discuss briefly the relationship between the dipole moment of a molecule and the polar character of the bonds within it. With this as the basis, account for the difference between the dipole moments of CH2F2 and CF4.

7.   Discuss the following statements in a paragraph.

"The functional group concept is important in organizing the information of organic chemistry."

Support your discussion by writing out two chemical reactions to illustrate the application of this concept for each of two functional groups.

8.  Draw structural formulas for seven different isomers of C3H4Cl2.

9.  Write structural formulas for two stable isomers X and Y that have the molecular formula

C2H4O2. Select a physical property and a chemical property that would distinguish between the two isomers in the laboratory and back it up with an explanation.

10.   Butane, chloroethane, acetone, and 1-propanol all have approximately the same molecular

weights. Data on their boiling points and solubilities in water are listed below.

         Compound 
Formula 

Boiling Point, °C 
Solubility in Water
           Butane           CH3-CH2-CH2-CH3


0

Insoluble

      Chloroethane              CH3CH2-Cl                 

12 

Insoluble

          Acetone                CH3-C=O-CH3                   
56          
Completely miscible 

       1-Propanol            CH3-CH2-CH2OH 

97 

Completely miscible 
On the basis of dipole moments (molecular polarities) and/or hydrogen bonding, explain qualitatively the 

(a) boiling points of butane and chloroethane

(b) water solubilities of chloroethane and acetone

(c) water solubilities of butane and 1-propanol

(d) boiling points of acetone and 1-propanol


