Gaseous Equilibrium Problem Set

Solution Set




[H2]2 [S2]  
           [0.20 mol / 2.0 liter]2 [0.80 mol / 2.0 liter]

1.    D

KC  =  ----------------       =     ---------------------------------------------------    =   0.016 M


               [H2S]2   


[1.0 mol / 2.0 liter]2
2. D
from the equation, if you start with equal moles of A and B, then A is the limiting reagent, so as the reaction proceeds, [A] < [B].  Also from the reaction, [C] > [D].  But since you don’t know the value of K, you cannot predict the amount of products vs. the amount of reactants.

          1

3. E

KP  =   ----------------

   PNH3 x PH2S
4.    A

   CO         +       H2O        ((       CO2      +       H2


    IEQ      0.18 M           0.050 M                    ??                0.10 M

                

[CO2] [0.10]  
           


KC  =  5.0   =   ----------------       (     [CO2]   = 0.45 M       5.0 liter x 0.45 M  = 2.25 moles CO2


               [0.18] [0.050]   




5.   D

CO         +       H2O        ((       CO2      +       H2


    I        0                      0                          0.40 M          0.40 


    R     +X                    +X                          -X                -X


             X                       X                        0.40 – X       0.40 – X

                                      [0.40 - X]2  
           


KC  =  5.0   =   ----------------  (  take the square root of both sides



                      X2   







2.24   =   (0.40 – X) / X   (   X = 0.12 M 


6.  E

looking for the K with the smallest value, since it is the ratio of products-to-reactants

7.    A

          2 NO(g)         +      Cl2(g)          ( (    2 NOCl(g)


IEQ     1.000 +  X          0.1000                       1.000



R        -0.100              -0.0500                      +0.100



E       0.900 + X           0.0500                      1.100




          [1.10]2  
           


KC  =  10.00   =   -------------------------   (  0.900 +  X  = 1.556  (   X = 0.656 M


               [0.900 + X]2 [0.0500]   
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8.  C

KP  =   P2NO2 /  PN2O4       PT  =  PNO2  + PN2O4  (  0.750  = PNO2  + 0.500  ( PNO2  = 0.250

KP  =   (0.250)2 /  0.500   = 0.125 atm
9. C

Go  =  -RT lnK
  

Go  =  2(-16.5 kJ/mol)  = -33.0 kJ

            -33.0 kJ =  -(8.314 x 10-3 kJ/mol.K)(298 K) lnK


ln K = 13.3             K = 6 x 105          

10.  E

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


IEQ      0.1000                0.1000                    0.700     so KC  = 49.0



R       +0.0500              +0.0500                 +0.3500



E         0.1500               0.1500                    1.050



Q = (1.05)2 / (0.1500)2   =   49.0,   so Q = K   system is at equilibrium

11.  A

G  = RT ln(Q/K)   =  (8.314 x 10-3 kJ/mol-K)(298 K) ln[(1.0 x 10-4) / (1.0 x 10-4)]

G  = + 5.70 kJ

12. C

Go  = [ 2(12.39 kcal) + ½(0)] -  28.18 kcal   = - 3.40 kcal
13. B

Go  =  -RT lnK   (   -3.40 kcal  = 
-(1.99 x 10-3 kcal/mol.K)(298 K) lnK

Ln K  = 5.73     (    K  =  309
14. E

H  =   2(8.09 kcal)  -  3.35 kcal   =  +12.83 kcal

Since the reaction is endothermic (H is positive), an increase in temperature will shift the reaction mixture to the right, and the value of K will increase.  The value of K will increase because the specific rate constants, kf and krev will both increase.  

The activation energy is constant for a reaction, so it will not change.

15. A

S373  =  [ 2(57.44 cal)  + ½(49.00 cal)]  -  85.00 cal   =  +54.44 cal  =  0.05444 kcal

Go  =  Ho - TSo    =  +12.83 kcal  - (373 K)( 0.05444 kcal)   = -7.476 kcal

G  =  -RT lnK    (     -7.476 kcal  = -(1.99 x 10-3 kcal/mol-K)(373 K) lnK

ln K  = 10.07        K  = 23670    = 2.4 x 104  

16.  C

[(atm)2(atm)1/2] / atm    =  atm3/2
