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          Chemistry I-Honors





             Gas Equilibrium Practice Test





                                                     Solution Set
1.    C
In the Haber process, N2 gas and H2 gas are combined to produce ammonia gas, NH3.  At equilibrium, what is true about the rate of production of reactants compared with the rate of production of products?   KC  = 2.9


A) much higher;       B) slightly higher;      C) the same;      D) slightly lower;       E) much lower;    


F) cannot be determined unless the value of the equilibrium constant is known.


KC is the ratio of products to reactants, so 2.9 means there are slightly more products. 

2.    D
For the same reaction that is described in the above question, at equilibrium, what is true about the amount of reactants compared with amount of products?   


A) much higher;       B) slightly higher;      C) the same;      D) slightly lower;       E) much lower;    


F) cannot be determined unless the value of the equilibrium constant is known.


By definition, a system is at equilibrium when both both opposing rates are equal.
3.    D
The reaction for the combustion of methane gas,  CH4,  is as follows: 


 

CH4(gas)   +   2 O2(gas)   <========>   CO2(gas)  +   2 H2O(liquid)


What is the equilibrium expression for this reaction as written?


  [CH4][O2]2 
              [CH4] + [O2]2                [CO2] + [H2O]2
                     [CO2]
 
             A)  ----------------                B)  --------------- 
         C)  ----------------                D)  ---------------- 

     [CO2 ] + [H2O]2                       [CH4] + [O2]2                [CH4][O2]2
                        [CH4][O2]2

 
           [Don’t forget that pure liquids or solids do not belong in the equilibrium expression.]
4.  0.033 M
When 16.00 moles of HI gas are put into a 4.00-liter container and heated to 400oC, it decomposes into H2 gas and I2 vapor until equilibrium is reached.  At equilibrium, the value of the equilibrium constant is 5.2 x 103.  What is the concentration (molarity) of HI at equilibrium?  Make sure the equation is balanced!!!





2 HI(g)                                 H2(g)    +   I2(g)



I           4.00 M


0               0



R           - 2x


         +x             +x




E         4.00 - 2x                             x                x              





               x2
                                    5.2 x 103  =  ----------------       take the square root of both sides  







(4.00 - 2x)2



72.1   =  x / (4.00 - 2x)  (  x = 1.98 M  (  [HI] = 4.00 - 2x  = 0.033 M

5.   A
Calculate the KP for synthesis of steam [H2O(g)] from its elemental gases,  given the partial pressure of H2 is 0.40 atm, the partial pressure of O​2 is 0.60 atm, and the partial pressure of steam is 3.00 atm at 105oC.  [You will need to write the balanced equation.]

            
       A) 94;             B) 9.4;            C) 12.5;            D) 0.080;           E) 31.25;             F) 38.8





2 H2(g)    +   O2(g)                             2 H2O(g)    




KP  =  (3.00)2 / [(0.40)2(0.60)]   =  93.75
   Using the following key to answer the questions about the following reaction:  

   (all reactants and products are gases)

A) increases;         B) decreases;         C) no change;         D) cannot determine;

E) shifts right;
      F) shifts left

            2 A   +  3 B  <=========>   C   +  2 D          H = +35.4 kcal   Temperature is 565 K

6.    B 
Increasing the concentration of C would have what effect on the concentration of D?

7.    A 
Increasing the temperature would have what effect on the value of KC?

8.    C 
Putting a solid catalyst (promoter) into the reaction vessel would have what effect on the position of the equilibrium?

9.    F 
Moving the reaction from a 1.0-liter vessel into a 2.0-liter vessel would cause the reaction mixture to shift which way?

10.  B 
Removing some reactant B from the reaction would have what effect on [D]?

11.  A 
Raising the temperature of the system by 10o will have what effect on the forward specific rate constant, kf ?

12.  E 
Increasing the pressure on the reaction would have what effect on the position of the equilibrium?

13.  A 
A decrease in temperature will have what effect on the number of moles of A, if pressure and volume are kept constant?

14.  B
Adding 5.0 moles of argon gas to the equilibrium mixture will have what effect on the mole fraction of A?

=========================================================================
Consider the following reaction:  All substances are gases:     H = -12.3 kcal

        A   +    2 B  <==========>   C   +  2 D          Keq  =  4.2 x 103  at 25oC

15.  E
When the pressure on the the equilibrium reaction is tripled, what will happen? 


A) reaction will shift to the right with no change of K;


B) reaction will shift to the left with no change of K;


C) reaction will shift to the right with a change of K;   
     


D) reaction will shift to the left with a change of K; 


E) the reaction will not shift and K will not change.


Since n = 0, a change in pressure will not affect the position.




    
The reaction:      2 A   +   B  ((  3 C   +   D

(all gases at 1.0 atm & 335 K)

    
is studied by placing 6.00 moles of A and 4.00 moles of B in an empty 1.00-liter container. The temperature is kept constant.  At equilibrium, 1.50 moles of B remains unreacted.  Use this information to answer the next 3 questions.

16.   5.00 mol
What is the number of moles of A that actually reacted?





2 A      +        B  ((        3 C      +      D





I         6.00 M        4.00 M              0                0




R      - 5.00          - 2.50               +7.50        +2.50





E         1.00           1.50                  7.50          2.50
17.  7.50 mol
What is the number of moles of C present at equilibrium?

18.   703  

What is the value of the equilibrium constant (KC) for this system?






   [7.50]3[2.50]




Kc   =   ------------------  =  703
   




   [1.00]2[1.50]
.............................................................................

 19.   34.1 M
   The reaction:   2 A   +  3 B  ((   2 C   +   D   (all gases at 1.00 atm. & 298 K)


has an equilibrium constant value (KC) of 14.5.  If the equilibrium concentrations

are as follows, what is the [C]?         [A] = 3.00 M,  [B] = 2.50 M, and [D] = 1.75 M


  


                 [C]2[1.75]





Kc   = 14.5 =   --------------------  (  [C] = 34.13 M
   




                [3.00]2[2.50]3
20.   0.0242             What is the value for KP for the reaction described in #19?




   KP  =  KC(RT)n   =  (14.5)[(0.0821)(298 K)]-2   = 0.02422
-4-

21.    11            For the reversible reaction which occurs at 25.0oC:

                


 3 A(g)   +  2 B(g)   ((  3 C(g)       H = -43.3 kJ/mole

               
 initially 15.00 moles of A and 20.00 moles of B were placed into a 5.00-liter reaction 

vessel.  Once equilibrium was reached, the concentration of C was found to be 2.40 M.   

What was the value of the equilibrium constant (KC) at equilibrium? 






3 A      +       2 B       ((        3 C     




I       3.00 M        4.00 M                      0                




R      - 2.40         - 1.60                     +2.40        




E        0.60            2.40                       2.40          

 


                  [2.40]3




Kc    =   --------------------   = 11.1 
   



             [0.60]3[2.40]2
Use the same reaction as in problem above, but at a different temperature to answer this next question.

 [Remember that at a new temperature, the value of K changes.]

22.   3.87 moles        An equilibrium mixture of gases A, B, and C were put into a 7.00-liter container. 


 [A] = [B] = 2.26 M and [C] = 5.00 M.  Enough of gas A was removed so that when equilibrium was reestablished, the new [C] was 4.70 M.   

How many moles of A were removed?






3 A      +          2 B       ((        3 C     




Ieq     2.26 - x            2.26                       5.00                




R    + 0.30             + 0.20                     - 0.30        




E       2.56 - x            2.46                       4.70          

 


                [5.00]3                                         [4.70]3




Kc    =   ------------   = 2.12  (  ------------------ 
   



               [2.26]5

       [2.56 - x]3[2.46]2




x = 0.552 M   then   (0.552 M)(7.00 L)   = 3.87 mol
