Review Sheet for Chemistry 1212 Exam 2 Answers
1.) For the reaction between water and a complex ion of Co2+ the rate varies with concentration as follows (The rate has no dependence on [H2O]

Trial

[Co2+ complex]M

Initial Rate M min-1
1


1.14x10-3


3.2x10-7
2


2.28x10-3


6.4x10-7
3


3.42x10-3


9.6x10-7
4


1.14x10-2


3.2x10-6
What is the rate law for the reaction?

Rate=2.81x10-4min-1[Co2+complex]
2.) Consider the reaction NO2  +  O3  (  NO3   +   O2  Use the data shown to determine the rate law for the reaction.

Experiment
[NO2] M
[O3] M

Rate Msec-1
1


0.21

0.70

6.30x10-3
2


0.63

0.70

1.89x10-2
3


0.21

0.35

3.15x10-3
4


0.42

0.35

6.30x10-3
Rate=4.3x10-2M-1sec-1[NO2][O3]
3.) The rate constant for the first order decomposition of SO2Cl2 at a very high temperature is 1.37x10-3 min-1.  If the initial concentration is 0.500 Mm predict the concentration after five hours.

0.3314 M
4.) Use the data to answer the following questions.

Exp

T (C)


k (M-1sec-1)


1

20


6.6x104

2

35


3.4x105

3

50


1.6x106

4

65


6.6x106
a.) Calculate the activation energy for this reaction.

b.) Determine the value of k at 40C

82 KJ/mole
K2 = 5.7x105 M-1sec-1
5.) Consider the reaction    Ag3PO4 (s)  (  3Ag+(aq)  +  PO4-3 (aq)

The equilibrium constant expression for this reaction is 

Kc = [Ag+]3[PO43-]
6.) Consider the equilibrium reaction 2N2 (g)  +  O2 (g)  (>  2N2O (g)

In a particular experiment, the equilibrium concentration of N2 is 0.048M, O2 is 0.093 M and N2O is 6.55x10-21  What is the value of the equilibrium constant?

Kc = 2.00x10-37
7.) Consider the reaction F2 (g)  +  Cl2 (g)  (>  2FCl (g). Calculate the value of Kp at 400C if the partial pressures of FCl, F2, and Cl2 are 3.74 atm, 2.00 atm, and 1.00 atm respectively.

Kp = 6.994
8.) Consider the reaction     COCl2 (g)  (>  CO(g)  +  Cl2 (g)   Kc = 2.73x10-10
In a system where the original concentration of COCl2 was 0.0627 M calculate the equilibrium concentrations of CO and Cl2
[CO] and [Cl2] = 4.14x10-6 M
9.) For the reaction

C(s)  +  CO2 (g)  (>  2CO (g)   Kc = 168

Determine if the reaction is at equilibrium when CO = 0.50 M and CO2 = 0.75 M 

No Q= 0.33
10.) Consider the reaction system:
2N2 (g)  +  O2 (g)  (>  2N2O (g)







Kc = 1.5x10-30
At equilibrium, the concentration of N2 was measured as 0.048 M and the concentration of O2 as 0.093 M. What is the concentration of N2O in this system?

[N2O] = 1.8x10-17
11.) Consider the endothermic equilibrium system
C(s)  +  CO2 (g)  (>  2CO (g)

If more carbon is added, the equilibrium will __be unchanged____ and if CO is 
removed the equilibrium will ___shift right_____.

If CO2  is added, the equilibrium will ___shift right_________ and if CO is added 

the equilibrium will ___shift left___________.
If the pressure of the system is increased the equilibrium will __shift left_____. 

If the system is heated, the equilibrium will ___shift right_________.

12.) The interhalogen compound bromine chloride is formed by the reaction of bromine vapor and chlorine gas. The compound is a gas at the temperature of this reaction.  Write the balanced equation for the reaction. Also write the Kc expression.  
Kc = 6.87 and a 2.00 L flask initially contains chlorine at a concentration of 0.51 M and bromine at a concentration of 0.34 M. When equilibrium is reached the concentration of bromine chloride is 0.46 M. Calculate the equilibrium concentrations of bromine and chlorine.

Consider the reaction system above:  In what direction will the reaction shift if the volume of the container is increased to 4.0 L? 

In what direction will the reaction shift if bromine chloride is added?

In water direction will the reaction shift if a catalyst is added?

Br2  +  Cl2  ( 2BrCl

Kc = [BrCl]2 / [Br2][Cl2]

[Br2] = 0.11 M [Cl2] = 0.28 M [BrCl] = 0.46 M

Increase volume reaction will not shift because each side has 2 moles of gas

BrCl is added reaction shifts to the left

adding a catalyst does not shift the equilibrium
