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1. Why is the reaction rate for reactants defined as negative of the change in reactant concentration with respect to time, whereas for products it is defined as the change in reactant concentration with respect to time (with a positive sign)?

2. Ethanol (C2H5OH), the active ingredient in alcoholic beverages and an octane booster in gasoline, is produced by the fermentation of glucose.  The balanced equation is 

C6H12O6(aq)  (  2 C2H5OH (aq)  +  2 CO2(g)
Write this the mathematical relationship of Δ[C2H5OH]/Δt and Δ[C6H12O6]/Δt
3. The exponents in a rate law have no relationship to the coefficients in the overall balanced equation for the reaction.  Give an example of a balanced equation and the rate law for a reaction that clearly demonstrates this.
4. What is the term half-life mean?  Write and compare the half-life equations for zero-order, first-order and a second-order reaction.  For which reaction order is the value of the half-life independent of the reactant concentration?

5. Explain how a chemical reaction occurs according to the collision model.  Explain the meaning of the orientation factor in the model.
6. Explain why all reactions have an activation energy, using your knowledge of collision theory
7. In a reaction mechanism, what is an elementary step?  Which of the elementary step can be used to predict the rate law? Explain why?

8. Write down the three most common elementary steps and the corresponding rate law for each one.

9. How does a catalyst speed up a reaction?  How can a catalyst be involved in a reaction without being summed by it?
