Study Sheet #2:  Chapter 13 

1).  The equilibrium constant for the reaction 2HI (g) ( H2 (g)  +  I2 (g) is 1.84.  What is the value of Keq for the reverse reaction?

2).  Does the equilibrium position lie to the left or the right in the following reactions?

(a)  2NO (g)  +  2H2 (g)  ⇋  N2 (g)  +  2H2O (g)  Keq = 6.5 x 10113
(b)  COCl2 (g)  ⇋  CO (g)  +  Cl2 (g)  Keq = 3.6 x 10-16

3).  Iodine and bromine react in the following reaction:


I2 (g)  +  Br2 (g)  ⇋  2IBr (g)

Keq = 1.2 x 102
What is the equilibrium composition of the mixture if 0.0015 mol of iodine and bromine are mixed in a 5.0 L vessel?

4).  Carbon monoxide and hydrogen gas react via the following reaction:


CO (g)  +  2H2 (g)  ⇋  CH3OH (g);  Ho = -21.7 kcal/mol

Will increasing the temperature of this reaction increase the concentration of reactants or products?

5).  For the reaction shown in problem 4, a set of equilibrium concentrations is [CO] = 0.096 M, [H2] = 0.191 M and [CH3OH] = 0.015 M.  What is Keq for this reaction?

6).  An equilibrium mixture of dinitrogen tetroxide and nitrogen dioxide is 68.5% nitrogen dioxide by mass at 1 atm and 25 oC.  What is Keq for this reaction?

7).  At high temperatures, a dynamic equilibrium exists between carbon monoxide, carbon dioxide and solid carbon, as shown in the following reaction, at T = 850 oC:



C (s)  +  CO2 (g)  ⇋  2CO (g);  Ho = 172.5 kJ; Keq = 0.153

(a)  What is the value of Kp?

(b)  If the original system consisted of 53 g of C and 1.50 atm of CO2, what are the equilibrium pressures of all components of the system?

(c)  How will the equilibrium pressure of CO be affected if the temperature is decreased?

8).  When 0.112 mol of NO and 18.22 g of bromine are placed in a 1.00 L reaction vessel and sealed, the mixture is heated to 350 K and equilibrium is established:



2NO (g)  +  Br2 (g)  ⇋  2NOBr (g)

If the equilibrium [NOBr] concentration is 0.0824 M, what is Keq?

9).  Antimony (V) chloride dissociates on heating to give antimony (III) chloride and chlorine gas.  If this reaction is done in a 3.50 L closed vessel which contains 0.0125 mol of antimony (V) chloride, what will be the total pressure when equilibrium is achieved at a temperature of 248 oC?  The value of Keq at this temperature is 2.50 x 10-2.

