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1)  The value of 
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K

= 794 for the reaction H2 (g)  +  I2 (g)  [image: image2.png]


  2 HI (g) at 25 °C. What is the value of 
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K

 for the reaction: 
1/2 H2 (g)  +  1/2 I2 (g)  [image: image4.png]


  HI (g)
2)  A reaction vessel is charged with hydrogen iodide, which partially decomposes to molecular hydrogen and iodine: 
2HI (g)  [image: image5.png]


  H2(g)  +  I2(g)
When the system comes to equilibrium at 425 °C, the partial pressure of HI is 0.708 atm, and the partial pressures of both H2 and I2 are 0.0960 atm.  The value of Kp at this temperature is __________. 

3)  Dinitrogentetraoxide partially decomposes according to the following reaction: N2O4 (g)  [image: image6.png]


  2NO2 (g)
A 1.00-L flask is charged with 0.400 mol of N2O4(g). At equilibrium at 373 K, 0.0055 mol of N2O4(g) remains. Calculate
[image: image7.wmf]eq
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.
4)  At 200 °C, the equilibrium constant (Kp) for the reaction is 2.40 × 103.  2NO (g)  [image: image8.png]


 N2 (g)  +  O2 (g)
A closed vessel is charged with 36.1 atm of NO.  At equilibrium, the partial pressure of O2 is __________ atm. 

5)  At 22 °C, Kp = 0.070 for the decomposition of NH4HS. The reaction is  NH4HS (s)  [image: image9.png]


  NH3(g) + H2S(g) A sample of solid NH4HS is placed in a closed vessel and allowed to come to equilibrium with its gas products.  Calculate the equilibrium partial pressure (in atm) of ammonia, assuming that some solid NH4HS remains. 

6)  In the coal-gasification process, carbon monoxide is converted to carbon dioxide via the following reaction:


CO (g)  +  H2O (g) [image: image10.png]


 CO2 (g)  +  H2 (g)

In an experiment, 0.35 mol of CO and 0.40 mol of H2O were placed in a 1.00-L reaction vessel.  At equilibrium, there were 0.19 mol of CO remaining.  Keq of this experiment is __________. 

7)  The equilibrium constant (Kp) for PCl5(g) [image: image11.png]


  PCl3(g) + Cl2 (g)  is 0.0121. A vessel is charged with PCl5, giving an initial pressure of 0.123 atm. At equilibrium, the partial pressure of PCl3 is _______atm. 

8)  At equilibrium, __________. 

A) all chemical reactions have ceased 

B) the rates of the forward and reverse reactions are equal 

C) the rate constants of the forward and reverse reactions are equal 

D) the value of the equilibrium constant is 1 

E) the limiting reagent has been consumed 

9)  Which one of the following will change the value of an equilibrium constant? 

A) changing temperature 

B) adding other substances that do not react with any of the species involved in the equilibrium 

C) varying the initial concentrations of reactants 

D) varying the initial concentrations of products 

E) changing the volume of the reaction vessel 

10)  The equilibrium-constant expression depends on the __________ of the reaction. 

A) stoichiometry 

B) mechanism 

C) stoichiometry and mechanism 

D) the quantities of reactants and products initially present 

E) temperature 
11)  The equilibrium constant for the gas phase reaction 
N2 (g)  +  3H2 (g)  [image: image12.png]


  2NH3 (g)
is 
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 = 4.34 × 
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 at 300 °C. At equilibrium, __________. 

A) products predominate 

B) reactants predominate 

C) roughly equal amounts of products and reactants are present 

D) only products are present 

E) only reactants are present  

12)  Consider the following equilibrium.  
2 SO2 (g)  +  O2 (g)  [image: image15.png]


  2 SO3 (g)
The equilibrium cannot be established when __________ is/are placed in a 1.0-L container. 

A) 0.25 mol 
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SO

 (g) and 0.25 mol 
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 (g) 

B) 0.75 mol 
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SO

 (g) 

C) 0.25 mol of 
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SO

 (g) and 0.25 mol of 
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 (g) 

D) 0.50 mol 
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O

 (g) and 0.50 mol 
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 (g) 

E) 1.0 mol 
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 (g) 

13)  True/False. Explain your choice for each. 

A) Q does not change with temperature. 

B) Keq does not change with temperature, whereas Q is temperature dependent. 

C) K does not depend on the concentrations or partial pressures of reaction components. 

D) Q is the same as Keq when a reaction is at equilibrium. 

14)  How is the reaction quotient used to determine whether a system is at equilibrium? 

15)  In each of the following predict which way the equilibrium will shift (if at all) in response to a decrease in volume. 

A) H2 (g)  +  Cl2 (g)  [image: image24.png]


   2 HCl (g) 

B) 2 SO3 (g)  [image: image25.png]


  2 SO2 (g)  +  O2 (g) 

C) N2 (g)  +  3 H2 (g)  [image: image26.png]


  2 NH3 (g) 

D) 4 Fe (s)  +  3 O2 (g)  [image: image27.png]


  2 Fe2O3 (s) 

E) 2HI (g)  [image: image28.png]


  H2 (g)  +  I2 (g)  

15)  The reaction shown is exothermic: 
2SO2(g)  +  O2(g) [image: image29.png]


  2SO3(g)
List as many things as possible that you could do to this system that would result in an increase in the number of moles of 
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SO

 (g) in the reaction container. 

16)  The equilibrium-constant expression for a reaction written in one direction is the __________ of the one for the reaction written for the reverse direction.
17)  Pure __________ and pure __________ are excluded from equilibrium-constant expressions.
18)  At 900 K, Kp for the following reaction is 0.345. 2 SO2 (g) + O2 (g) [image: image31.png]


  2 SO3 (g) 
At equilibrium, the partial pressure of  SO2 is 35.0 atm and that of O2 is 15.9 atm. The partial pressure of SO3 is __________ atm. 

19)  The equilibrium constant (Kp) for the reaction below is 7.00 × 10-2 at 22 °C:



[image: image32.wmf]432

NHHS (s)  NH (g) + HS (g)

®


A sample of 
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 is placed in an evacuated container and allowed to come to equilibrium. The partial pressure of NH3 is then increased by the addition of 0.590 atm of NH3. The partial pressure of H2S at equilibrium is now __________ atm. 
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