Lesson #5:  Mathematical Applications of Keq

Problems:
1.  
1.0mol of N2O4 (g) was injected into a 1.0L bulb.  After N2O4 decomposed to establish equilibrium, only  0.80M of N2O4 remained.  What is the value of Keq?
                              N2O4(g)  (============(  2NO2(g)

	1.0M
	0.0M

	-0.20M
	+2(0.20M)

	0.80M
	0.40M


Initial
Change
Equilibrium
Step #1:  Sub-in the information from the question into the “ICE” box (See BOLD)
Step #2:  Determine the relative changes in concentration by completing the box

Step #3:  Write the Keq expression based on the equilibrium system above and solve.



Keq = [NO2] 2  =  (0.40) 2  =  0.20



           [N2O4]      (0.80)

Step #4:  Since the value of Keq <1.0, then reactants are favoured.
2.  A 10.0L bulb is filled with 4.0mol SO2(g), 2.2mol O2(g), and 5.6mol
 SO3(g).  The bulb is then permitted enough time to reach equilibrium.  At equilibrium the bulb contained 2.6 mol of SO2(g).  Calculate Keq.
                                  2SO2(g)      +         O2(g)  (======(  2SO3(g)
	0.40M
	0.22M
	0.56M

	-0.14M
	-0.07M
	+0.14M

	0.26M
	0.15M
	0.70M


Initial
Change
Equilibrium
Make sure that you sub-in Molarity into the ICE box (note the 10.0L container)
e.g., [SO2]initial = 4.0mol/10.0L = 0.40M
Keq =   [SO3] 2      =     (0.70) 2      =  48



         [SO2] 2[O2]      (0.26) 2(0.15)

Since Keq > 1.0, products are favoured.
3.  A 10.0L bulb contains 3.0mol N2(g), 1.6mol H2(g), and 2.4mol NH3(g) and then equilibrium is reached.  At equilibrium, 1.8 mol of NH3(g) was measured.  Calculate Keq.
                                N2(g)         +           3H2(g)  (=====(  2NH3(g)
	0.30M
	0.16M
	0.24M

	+0.03M
	+0.09M
	-0.06M

	0.33M
	0.25M
	0.18M


Initial

Change

Equilibrium

Keq =   [NH3] 2      =     (0.18) 2      =  6.3



           [N2][H2]3       (0.33)(0.25) 3
Since Keq > 6.3, products are favoured.

4.  A 5.0L empty container was injected with 4.0mol of HI(g).  When the system reached equilibrium, 0.10M H2(g) was measured.  Determine the value of Keq.
                                  H2(g)        +         I2(g)  (======(  2HI(g)

	0.00M
	0.00M
	0.80M

	+0.10M
	+0.10M
	-0.20M

	0.10M
	0.10M
	0.60M


Initial

Change

Equilibrium

Keq =   [HI]2      =     (0.60) 2      =  36



           [H2][I2]       (0.10)(0.10) 
Since Keq > 1.0, products are favoured.
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