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 The Reaction Quotient & Equilibrium Calculations Worksheet
Simple

1. The equilibrium constant, K, is 0.020 when the chemical reaction system 2 HI (g) = H2 (g) + I2 (g) is carried out in a closed system at 445°C.  Determine the value of Q to establish whether this chemical reaction system is at equilibrium when the reactants and products have the following concentrations.  If it is not, predict the direction in which the reaction will proceed to reach equilibrium.

a. [HI] = 0.14 mol/L, [H2] = 0.040 mol/L, [I2] = 0.010 mol/L


(Q = 0.020)
b. [HI] = 0.20 mol/L, [H2] = 0.15 mol/L, [I2] = 0.090 mol/L


(Q = 0.34)

2. In a 250 mL sealed container at 150°C, 0.50 mol of both iodide and bromine gas are mixed and allowed to react until they form an equilibrium with iodine monobromide gas.  The equilibrium constant for this reaction is 1.2x102.  What are the equilibrium concentrations for iodide and bromine gas? 


(I2 = 0.3 mol/L, Br2 = 0.3 mol/L)
3. In a 2.00 L reaction vessel at 440°C, hydrogen gas and iodine vapour form gaseous hydrogen iodide.  The equilibrium constant, K is 49.7.  Determine the equilibrium concentrations for all entities if 4.00 mol of hydrogen gas and 1.99 mol of iodine vapour are combined and the equilibrium concentration of hydrogen gas is 1.07 mol/L. (H2 = 1.07 mol/L, I2 = 0.06 mol/L, HI = 1.86 mol/L).

4. At a temperature of 500 K, carbon dioxide gas and solid carbon fill reaction to form carbon monoxide.  When 0.250 mol of carbon dioxide gas was placed in a 0.500 L flask with carbon powder and reacted until equilibrium was reached, the concentration of carbon monoxide at equilibrium was 0.0157 mol/L.  Determine the value of the equilibrium constant, K, and the concentration of carbon dioxide gas at equilibrium.  (K = 5.01x10-3, CO2 = 0.492 mol/L)
More Complex

5. Cyclopropane gas will spontaneously undergo isomerization to form propene gas.  If 2.50 mol of cyclopropane is placed in a sealed 0.500 L container, it will come to equilibrium with its isomer, propene.  The value of the K is 5.6.  Determine the concentration of each gas a equilibrium. 


(cyclopropane = 0.76 mol/L, propene = 4.24 mol/L)

6. If 0.200 mol of hydrogen gas and 0.200 mol of iodine gas are placed in a 1.00 L sealed flask, and equilibrium system will be established with hydrogen iodide gas.  Determine the concentrations of all gases at SATP, given the equilibrium constant, K, is 49.5.  (HI = 0.311 mol/L, H2 = 0.044 mol/L, I2 = 0.044 mol/L)

7. In a sealed 250.0 mL vessel, a chemist started with 0.500 mol of hydrogen chloride gas at 25°C and allowed it to come to equilibrium by decomposing to form hydrogen and chlorine gases.  What was the concentration of all the gases at equilibrium, given that the equilibrium constant has a value of 3.2x10-34 at this temperature? (HCl = 2.00 mol/L, H2 = 3.6x10-17 mol/L, Cl2 = 3.6x10-17 mol/L)

8. At a particular temperature, the gases sulfur dioxide and nitrogen dioxide react in a closed vessel to form the gases sulfur trioxide and nitric oxide.  If the equilibrium constant is 3.75, and the initial concentration of all four gases was 0.800 mol/L, calculate the equilibrium concentration of all of these gases.
(SO2 = 0.544 mol/L, NO2 = 0.544 mol/L, SO3 = 1.06 mol/L, NO = 1.06 mol/L)
