Unit 13 — Chapter 12: Kinetics Name

Assignment #3 Period

1) Write the rate laws for the following elementary reactions.
a. CHs3NCy > CHsCNg)
b. Osg) + NO(g) = Ozg) + NO2(q
c. Osig) > Ozg) + Oy

2) The mechanisms shown below have been proposed to explain the kinetics of the reaction
considered in the reaction: 2 Hyg) + 2 NO(g) = N + 2 H,0(g with an observed rate law of Rate =
k[NOJ?[H2]. Which of the following are acceptable mechanisms? Explain.

Mechanism I

2Hyg+ NOg 2 Nag + 2 H20p)
Mechanism II.
Hz(g) + NO(g) -> H,O (g t N(g) Slow
Ng+ NOg = N+ O Fast
Hyg + Oy > H,O(y Fast
Mechanism Il
Hag+ 2NOyg > N20 g+ H20¢) Slow
N2Og) +  Hayg) -> N2 + H,O0(y Fast

3) A proposed mechanism for a reaction is

C4HqBr 2> C4Ho" + Br Slow
CsHot +H,0 = C4HsOH>" Fast
C4H90Hz+ + H,0 -> C4HsOH + H30+ Fast

Write the rate law expected for this mechanism. What is the overall balanced equation for the
reaction? What are the intermediates in the proposed mechanism?



4) For the following reaction profile, indicate:
a. the positions of reactants and products.
b. the activation energy.
c. AE for the reaction.

A

—— Reaction coordinate —=

5) Draw a rough sketch of the energy profile for each of the following cases:
a. AE=+10kJ/mole, E, = 25 ki/mol
b. AE=-10 kJ/mole, E, = 50 ki/mol
c. AE=-50kJ/mole, E, =50 ki/mol



