Chem 1B, Summer 2014

Chapter 13/14 In-Class Exercises

Name:__________________________

1.
Consider the following experimental data obtained for the following reaction at 500oC: 

N2(g)  + 3H2(g)  ⇄ 2NH3(g) 




Initial Concentration, M


Concentrations at Equilibrium, M

Expt. #
[N2]
[H2]
[NH3]
[N2]
[H2]
[NH3]


——————————————————————————————————



1
1.000
3.000
  0
______
______
0.614


2
1.000
3.000
2.000
______
______
1.693


3
   0
   0
2.000
______
______
0.965

——————————————————————————————————

(a) Given the initial concentrations of reactants and the equilibrium concentrations of NH3, determine the equilibrium concentrations of H2 and N2, respectively, in each experiment.  

(b) Show that, for a given reaction at constant temperature, the equilibrium constant Kc is the same (within experimental precision) regardless of the compositions of the equilibrium mixture.  

2.
The reaction: CO(g)  +  H2O(g)  ⇄  CO2(g)  +  H2(g), has Kp = 1.374  at 1000. K

If 1.000 mole of each of CO(g) and H2O(g) were placed in a sealed 5.00-L reaction vessel and allowed to reach equilibrium, what are the equilibrium concentration of CO, CO2, H2O, and H2, respectively, at 1000. K?
3.
Vinegar is a 5.0% (by mass) solution of acetic acid, CH3COOH, in water. (a) If the density of vinegar is 1.0 g/mL, calculate the molar concentration of acetic acid in vinegar. Given that Ka = 1.8 x 10-5, what is  the pH of vinegar?
4.
Tris(hydroxymethyl)aminomethane, (CH2OH)3CNH2, commonly known as TRIS, is a water-soluble base that is often used as a buffer to maintain nearly constant pH for the study of enzymes and other cellular components. (a) Write an equation for the reaction of TRIS with water and the Kb expression. (b) Given that its pKb is 5.91, calculate the pH of 0.060 M TRIS.
