
PracticeProblemsonEquilibrium

All of the problemsgiven hereassumethe useof properthermodynamicequilibrium constants
(phrasedin termsof activities).

1. Write equilibriumconstantexpressionsfor thefollowing reactionsbothin termsof activities
andin termsof theobservables(pressure,concentration,molefraction)whichunderliethem.

(a) C � s��� CO2
�
g���� 2CO� g�

(b) CO2
�
g� � H2O �

l � �� H2CO3
�
aq�

(c) � NH4 � 2CO3
�
s�	�� 2NH3

�
g� � CO2

�
g� � H2O �

g�
(d) Ba� OH� 2 � s� �� Ba2
�

aq� � 2OH� � aq�
2. For thereactionI2

�
g� �� 2I � g� , K � 2 
 3 � 10� 10 at500K. Analysisof amixturekeptat500K

shows that the partial pressureof I2 is 0.87atm while the partial pressureof iodine atoms
is 8 
 2 � 10� 7atm. Is the mixture in equilibrium? If not, in what directionis the reaction
spontaneous?

3. WhenthereactionPCl5
�
g� �� PCl3

�
g��� Cl2

�
g� reachesequilibriumat250� C, thepartialpres-

suresof thereactantandproductsareasfollows: PPCl5 � 1 
 8 � 10� 3atm, PPCl3 � 0 
 56atm,
PCl2 � 0 
 17atm. Whatis theequilibriumconstantfor thereactionat this temperature?

4. At 1000K, theequilibriummixturefor thegas-phasereactionof sulfurdioxidewith oxygen
formingsulfur trioxidecontains3 
 77 � 10� 3mol� L of sulfurdioxide,4 
 13 � 10� 3mol� L of
sulfur trioxideand4 
 30 � 10� 3mol� L of oxygen.Calculatetheequilibriumconstant.

5. Theequilibriumconstantfor thedissociationof iodinemoleculesinto iodineatoms(I2 � g� ��
2I � g� ) is 0.31at 1000K. If 25g of iodine is placedin a 12L flask at 1000K, what arethe
equilibriumpressuresof iodinemoleculesandatoms?

6. The equilibrium constantfor the reactionCOBr2
�
g� �� CO� g��� Br2

�
g� at 73� C is 5.4. If

0.015mol of COBr2 is warmedto 73� C in a 2.5L flask,whatis thefinal pressurereached?

Hint: Thepressureatany time is thesumof thepartialpressuresof all gasespresent.


