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




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. Arrhenius and Friends

9.	Which of the following is/are reason(s) why reaction rates increase as temperature increases?

I. A greater fraction of collisions have sufficient energy to exceed Ea at higher temperatures.
II. Reactant concentrations are higher at higher temperatures.
III. Collisions are more frequent between molecules at higher temperatures.

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


10.	The rate constant of a reaction at 400.0 K is 3.2 x 10-2 s-1. Calculate the rate constant at 410 K is the activation energy for the reaction is 41.0 kJ/mol.

(A)  0.024 sec-1		(B)  0.043 sec-1		(C)  0.032 sec-1		(D) 0.078sec-1


11.	Food rots about 50 times more rapidly at 25 °C than when it is stored at 6 °C. Determine the overall activation energy for the processes responsible for its decomposition.

(A)  52 kJ mol-1		(B)  86 kJ mol-1		(C)  142 kJ mol-1		(D)  155 kJ mol-1




Kinetics 4. Collisions and Mechanisms

13.	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



15.	Which letter(s) correspond(s) to intermediate(s) for the process depicted in the picture:

[image: ]





KINETICS ANSWERS
	1
	A

	2
	A

	3
	D

	4
	C

	
	

	
	

	
	

	8
	D

	9
	E

	10
	B

	11
	C

	
	

	13
	D

	
	

	15
	C

	
	

	
	

	
	

	
	

	
	




image1.jpg
Reaction coordinate





