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1.  The chlorination of methane is characterized by a high quantum yield. Explain what this means.

2.  Write an equation to describe the initiation step in the chlorination of methane.

3.  When light is shined on a mixture of chlorine and chloromethane, carbon tetrachloride is one of the components of the final reaction mixture. Propose a series of mechanistic steps which explain this observation.

4.  Which of the following is not a possible termination step in the free radical chlorination of methane? 

A) ·CH3 + Cl2 → CH3Cl + Cl·
B) ·CH3 + Cl· → CH3Cl 

C) ·CH3 + ·CH3 → CH3CH3 

D) ·CH3 + wall → CH3-wall 

E) Cl· + wall → Cl-wall 

5.  Write a detailed, stepwise mechanism for the following reaction.
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6. Draw the important resonance structures for each. Push arrows and use correct arrows.
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7. Draw the reaction coordinate diagram for a two-step endothermic reaction in which the first step is exothermic and the second step is the slow step. Label the following points and features on your diagram: 

a. substrate 

b. product 

c. transition state for rate determining step 

d. reaction intermediate 

e. ΔH 

f. E act
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