KINETICS WORKSHEET

Kinetics 1. Introduction

1.	At 290 °C, nitrogen dioxide decomposes to nitric oxide and oxygen, 2 NO2(g) → 2 NO(g) + O2(g).  In one experiment, the concentration of NO2(g) decreased from 0.0100 M to 0.0050 M over the course of 100. s. What was the average rate of reaction of NO2(g)?

(A)  -5 × 10-5 M/s 	(B)  5 × 10-5 M/s 	(C)  -5 × 10-1 M/s	(D)  5 × 10-1 M/s


2.	Consider the equation, 4 NH3 + 5 O2 → 4 NO + 6 H2O. If the water is being made at a rate of 0.60 M s-1, how quickly is the concentration of ammonia decreasing?

(A)  0.40 M 		(B)  -0.40 M s-1		(C)  0.90 M s-1		(D)  -0.90 M s-1


Kinetics 2. The Rate Law

3.	The rate law for the reaction, H2O2(aq)  + 2 H+(aq) + 3 I-(aq) → I3-(g) + 2 H2O(l), is
 rate = k[H2O2][I-].  What is the order of the reaction in terms of  H+ and what is the overall order of the reaction?

(A)  2nd and 6th 	(B)  1st and 3rd 		(C)  0th and 1st		(D)  0th and 2nd 


4.	The rate law for the reaction, 2 H2(g) + 2 NO(g) → N2(g) + 2 H2O(g), is
rate = k[H2][NO]2. At a given temperature, what is the effect on the reaction rate if the concentration of H2 is doubled and that of NO is halved?

(A)  increased by a factor of 8			(B)  increased by a factor of 4
(C)  decreased by a factor of 2		(D)  no change


5.	What is the rate law for the reaction, A + 2 B → C + D, given the following data:

	[A] M
	[B] M
	Initial Rate, M/s

	0.050
	0.100
	0.085

	0.050
	0.200
	0.170

	0.100
	0.300
	0.510



(A)  rate = k[A][B]	(B)  rate = k[A]2[B]	(C)  rate = k[A][B]2		(D)  rate = k[A]


6.	In experiments on the reaction 2 ICl(g) + H2(g) → I2(g) + 2 HCl(g), the following initial rate data were obtained.  What is overall order of the reaction? 

	Exp
	ICl M
	H2 M
	Init Rate, M/s

	1
	1.5
	1.5
	3.7 ×10-7

	2
	3.0
	1.5
	15 ×10-7

	3
	3.0
	4.5
	45 ×10-7



(A)  zero		(B)  first		(C)  second		(D)  third


7.	Using the data below at 25.0 °C, determine the value of k for the reaction,
2 N2O5(g) → 4 NO2(g) + O2(g):

	Experiment
	[N2O5(g)]init M
	Rate (mol/L s)

	1
	2.56 x 10-3
	4.5 x 10-2

	2
	1.28 x 10-2
	0.225



(A)  0.176 sec-1
(B)  0.0568 sec-1
(C)  17.6 sec-1
(D)  310 sec-1


8.	What are possible units of k if the rate law of a reaction if rate = k[X][Y]2?

(A)  sec-1		(B)  mol L-1 sec-1		(C)  L mol-1 sec-1	(D)  L2 mol-2 sec-1




Kinetics 3. Collisions and Mechanisms

9.	Which of the following statements is/are false?

I. The higher the activation energy of a reaction, the slower the reaction
II. Exothermic reactions are always faster than endothermic reactions
III. If reactant molecules are involved in a collision that has higher energy than the activation energy, then the reaction will always happen.

(A)  I only				(B)  II only				(C)  I and II
(D)  II and III				(E)  III only


10.	Consider the reaction of bromate with bromide in acidic aqueous solution,
5 Br-(aq) + BrO3-(aq) + 6 H+(aq) → 3 H2O(l) + 3 Br2(aq) for which the slow step is believed to be: Br-(aq) + H+(aq) → some intermediate.
What is the effect of increasing [H+] in the reaction? 

(A)  the potential energy of the transition state (activated complex) decreases
(B)  the potential energy of the products decreases
(C)  the effectiveness of collisions between H+ ions and Br- ions increases
(D)  the number of collisions between H+ ions and Br- ions increases
(E)  the value of the rate constant increases


11.	Which letter(s) correspond(s) to intermediate(s) for the mechanism depicted in the picture:
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12.	Which statement about reaction mechanisms is correct?

(A)  The overall rate law can be determined from the overall equation for the reaction.
(B)  Species that are produced and subsequently consumed in the mechanism serve as catalysts for the reaction.
(C)  The rate of a reaction is the rate of the fastest step of the mechanism.
(D)  The chemical equation for the sum of all of the elementary steps of the mechanism is the chemical equation of the overall reaction.
(E)  The overall rate law can be determined from any step in the mechanism.


13.	At high temperature, oxygen and nitrogen can react to form nitric oxide (NO). The proposed mechanism is as shown.  What rate law is predicted by this mechanism?
1. O2(g) → 2 O(g)    			SLOW
2. N2(g) + O(g) → NO(g) + N(g)	FAST
3. N(g) + O(g) → NO(g)  		FAST

(A)  rate = k[O2(g)][N2(g)]
(B)  rate = k[O2(g)]
(C)  rate = k[N2(g)]
(D)  rate = k[N2(g)][O(g)]
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