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CHEMISTRY 1212


EXAM #2  
This exam is 11 pages long.  Please read through all of the questions first and ask about anything you do not understand. You will have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period.  No late exams will be accepted!

You are allowed to use a calculator. If you do not have a calculator, setting up the problem correctly will gain you some points but you will not receive full credit for any question you do not answer completely.

Included in this exam is a periodic table, which should be stapled to the back of the exam.

CHEATING IS NOT ALLOWED. ANYONE SUSPECTED OF CHEATING WILL BE SENT TO THE JUDICARY BOARD FOR REVIEW.

The exam is worth a total of 100 points. Each question is labeled with its exact point value.  Be sure to answer all of the questions on the exam.

Good Luck!
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R = 0.0821 Latm/molK
R= 8.314 J/mol K

(5 points) 

1.) A hypothetical reaction X + 2Y ( Products is found to be first order in X and second order in Y. What are the units of k the specific rate constant if the reaction rate is expressed in units of moles per liter per second?

(3 points)

2.) For a given reaction, the rate law expression is

a.) a constant of proportionality between reaction rate and the concentration of reactants

b.) the sum of the powers to which each reactant concentrations appear

c.) an equation in which reaction rate is equal to a mathematical expression involving or related to concentration of reactants involved in the rate determining step

d.) an equation that gives the additional energy that reactants must obtain in order to react

e.) 55 miles per hour

 (12.5 points)

3.) The reaction 2NO(g)  +  2H2(g) ( N2 (g) + 2 H2O (g) has been studied at 904°C. 

Trial 

Initial [NO]
Initial [H2]

Initial Rate of 

formation of N2 (M sec-1)
1

0.420 M
0.122 M 

0.136
2

0.210 M
0.122 M

0.0339
3

0.210 M
0.244 M

0.0678
4

0.105 M
0.488 M

0.0339
a.) Write the rate equation for the reaction. 

b.) Calculate the rate constant at 904°C. 

c.) Find the rate of appearance of N2 at the instant when [NO] = 0.550 M and [H2] = 0.199 M
(12.5 points)

4.) Consider the gas phase reaction between nitric oxide and bromine at 273 (C: 

2NO (g) + Br2 (g) ( 2NOBr (g).  The following data for the initial rate of appearance of NOBr were obtained: 
Trial

[NO] M
[Br2] M
Initial Rate (M/s)
1

0.10

0.20

24
2

0.25

0.20

150

3

0.10

0.50

60

4

0.35

0.50

735

a.) What is the rate law for this reaction?

b.) What is the rate constant at this temperature?

c.) What is the rate of appearance of NOBr when [NO] = 0.075 M and [Br2] = 0.25 M?

(10 points)

5.) Calculate the activation energy for the reaction 


N2O5 (g) ( 2NO2 (g)  +  ½ O2 (g) 
From the observed rate constants  3.46x10-5 s-1 at 25(C and 1.5x10-3 s-1 at 55(C.
(10 points)

6.) The reaction  

SO2Cl2  (g)  (   SO2 (g)  +  Cl2 (g) 

is first order in SO2Cl2  The rate constant for the decomposition at 660 K is 4.5x10-2 s-1. a.) If we being with an initial SO2Cl2  pressure of 375 torr, what is the pressure of this substance after 65 seconds? 
b.) At what time will the pressure of SO2Cl2 decline to one-tenth its initial value?
 (4 points) 

7.) Calculate Kc for the reaction 


Fe (s)  +  H2O (g)  (  FeO (s)  +  H2 (g)  

Given the following:


H2O (g) + CO(g)    (   H2 (g)  + CO2(g)

Kc = 1.6


Fe(s) + CO2 (g)    (
  FeO(s) +  CO (g)

Kc = 1.5 

(5 points)
8.) At a certain temperature, Kc = 0.0154 and a reaction vessel contains a mixture with the following concentrations: [H2] = 1.11 M, [Br2] = 1.30 M and [HBr] = 0.181 M. Which of the following statements concerning the reaction quotient, Q, is true?


H2 (g)  + Br2 (g)  (  2HBr (g) 
a.) Q=K

b.) Q< K more HBr will be produced

c.) Q<K more H2 and Br2 will be produced

d.) Q> K more HBr will be produced

e.) Q> K more H2 and Br2 will be produced

(5 points)
9.) A mixture of SO2, O2 and SO3 at 1000K contain the gases at the following concentrations: [SO2] = 3.77x10-3 M  [O2] = 4.3x10-3 M and [SO3] = 4.13x10-3 M. Calculate Kc for the reaction. 

2SO2 (g)  +  O2 (g)   (  2SO3 (g) 
(10 points)
10.) For the following reaction, Kc is 144 at 200 C. If 0.400 mol of both A and B are placed in a 2.00 L container at that temperature, what will be the concentration of B at equilibrium?

A(g)  +  B(g)  (  C(g)  +  D (g)
(15 points)

11.) At 450(C  3.60 mol of ammonia is placed in a 2.00 L vessel and allowed to decompose to the elements 


2NH3 (g) 
(
N2 (g) + 3H2​ (g)

If the experimental value of Kc is 6.3 for this reaction at this temperature, calculate the equilibrium concentrations of each reagent.
(8 points 2 points each) 

12.) The value of Kp for the following reaction is 0.16 at 25C. The enthalpy change for the reaction at standard conditions is +16.1 KJ. 


2NOBr (g)   (  Br2 (g)  + 2 NO (g)

Predict the effect of the following changes on the position of the equilibrium; that is state which way the equilibrium will shift (right, left or no change) when each of the following change is made: 

Addition of Br2 (g)  _________________.

Removing some of the NOBr (g)  _____________________.

Decreasing the temperature ____________________.

Increasing the volume of the container ____________________.
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