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( Chemical Kinetics

KINETICS TUTORIALS
Reaction Rate
Learn how to express the rate of a reaction mathematically.  The units are important and being able to determine the rate from graphical data is very useful.

Section 1 of 11

Speed of a car is expressed as: ____________.

Rate of a reaction is expressed as: _________.

Section 2 of 11

If B appeared at a rate of +2 M/min, the rate 
of A would be written as: ____________.

Section 3 of 11

If the rate of N2O5 is -6 M/hr,

what is the rate of NO2? ________  
What is the rate of O2? _________
Relate the rates of: 3H2 + N2  (  2NH3
Section 4 of 11
The red line is going “up”.  Is this chemical a reactant or a product?  ___________

Section 5 of 11

What is “(s”? __________________

How many (s’s in a second? ___________

The tutorial authors made a mistake on this section.  What is the mistake?

Section 6 of 11

Draw a line tangent to this curve at the dot.
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Q1)  Copy your answers:

	
	
	
	
	
	
	


Q2) 
If A had a rate of -0.20 M/s, list these rates:

B = _______     C = _______     D = _______

Q3) Skip this question
Q4)

Is “X” a reactant or a product? _____________

Collision Theory

Explore the effects of temperature, orientation or reactant molecules, and catalysts on reaction rates.

Section 4 of 12

Sketch the graph at low temperature

	Number of collisions
	


Collision energy

Sketch the graph at medium temperature

	Number of collisions
	


Collision energy

Sketch the graph at high temperature

	Number of collisions
	


Collision energy

Section 8 of 12

O3 is very important.  It’s name is ____________.

Copy the mechanism when Cl is present:

	(

	(


O3  +  O  (  2O2
ClO is a(n) ________________________

Cl is a(n) _______________________

When Cl is finished breaking up an O3, can it break up another O3?  _______  Explain your answer.

Q1)
Ea = ___________ kJ·mol-1

(H = ___________ kJ·mol-1

Ea is the ___________________________.


(H is the __________________________.

Q2)
_____%

Q3)
From this step:
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Draw the activated complex:


Reaction Order

Use interactive graphs to explore how reaction rate varies with concentration of reactant. Example problems outline the steps for determining the rate law and rate constant from concentration and initial rate data.
Section 4 of 11

What is the shape of Rate vs [A] for ½ order?

	Rate
	


[A]
Section 6 of 11

Write the units for the rate constant, k
	first order overall
	

	second order overall
	

	third order overall
	


Q1)
If k = 350 s-1, what is the overall order? ____

Q2)
Order with respect to NO2 = 
_____


Order with respect to O3 = 
_____


Order overall = 


_____

Q3)
Write the rate law:



Rate = 


k = 


(don’t forget the units)

Q4)
Write the rate law:



Rate = 


k = 


(don’t forget the units… 
Note: the units on the tutorial are incorrect.)


Reaction Mechanisms

Learn to calculate the rate expression of a multi-step reaction from its elementary steps by identifying the rate-determining step.

Using the following equations, explain the terms elementary step, intermediate, and mechanism.

HBr + O2 ( HOOBr

HOOBr + HBr ( 2HOBr

2HOBr + 2HBr ( 2Br2 + 2H2O

Section 4 of 10
	# of particles
	Molecularity
	reaction order

	1
	
	

	2
	
	

	3
	
	


Section 6 of 10
Why is this reaction zero order with respect to CO?

Q1)
Indicate the intermediates:


Step 1:
O3  +  NO  (  O2  +  NO2

Step 2:
NO2  (  NO  +  O


Step 3:
O  +  O3  (  2O2
Q2)
Which step is the rate-determining step? ___

Justify your answer:

Q3)
Which mechanism is consistent with a rate law,


Rate = k[N2O5] ?  ______


What would the rate law be for the other 


mechanism?


Arrhenius Equation

This tutorial explores how energy, rate constant, and the effects of temperature and orientation are related.

NOTE:  The questions in this tutorial are too easily copied from the ( Check Answer discussion.  CLEARLY show your work (calculations and/or graphs) for these problems to earn credit.

Q1)
At 298 K, k =

At 385 K, k =

Q2)
Fill in this chart:
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Q3)
slope = ____________ K

Ea = ___________ kJ·mol-1
Q4)
Skip this question.

Q5)
Ea = ______________ kJ/mol
