Kinetics Take-home Quiz (Due Nov 2" by 8:00 AM)

1. Consider the synthesis of C2H4O2 from solid carbon, oxygen gas (O2), and hydrogen gas (Hz). Using the
information below, determine the initial concentration of H»

[C2H4O2] = 138 mM and [H2] = 926 mM after 10 minutes.

2. Using this rearranged form of the Arrhenius equation shown below and the information provided, determine
the activation energy for each reaction. Report your answer in kJ mol™.

—E,/1 1
lnkz - lnk1 = (_ - _)

R\T, T,
T1 (K) T, (K) ks k2
298.15 398.15 82 M s 272.8764 M s

3. For the reaction in problem 2, determine the order of the reaction and write the simplest rate law possible
(e.g. 3 order would be rate=k[A]®).

4. For the reaction below, use the method of initial rates to determine the rate constant and rate law. Make
sure to use the correct units.

Experiment | [CHsCOCHs] (M) [Brz] (M) [H*] (M) Rate (M s?)

1 1.00 1.00 1.00 4.0x103
2 1.75 1.00 1.00 7.0x 103
3 1.75 1.40 1.00 9.8x103
4 1.00 1.40 2.00 11.3x 1073

5. For each reaction in problem 4, determine the rate when the concentration of each reactant is 0.25 M.

6. For each of the following datasets, determine the rate law (including the rate constant with correct units)
and the reactant concentration after 25 seconds has passed.

NO: (g) > NO (g) +1 02 (9)
Time (s) [NO:] (M)
0 0.0831
4.2 0.0666
7.9 0.0567
11.4 0.0497
15.0 0.0441

7. What is activation energy and how can it be decreased?

8. What are 3 ways to change the rate of a reaction?
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