PracticeProblemson Equilibrium

All of the problemsgiven hereassumehe useof properthermodynamiequilibrium constants
(phrasedn termsof actwities).

1. Write equilibriumconstanexpressiongor thefollowing reactiongothin termsof actwities
andin termsof theobsenablespressureconcentrationmolefraction)whichunderliethem.

(@) C(g +COyg) = 2CQy
(b) 002 + Hzo = H2003 (aq)
(c) (NH4)2CO3 g T 2NHgz(g) + COyg) +H20(g)

(d) Ba(OH)( = Bal, +20H,

2. Forthereactionl g = 2I(q), K = 2.3x 1071%at500K. Analysisof amixturekeptat500K
shaws that the partial pressureof 1, is 0.87atm while the partial pressureof iodine atoms
is 8.2 x 10~"atm. Is the mixture in equilibrium? If not, in whatdirectionis the reaction
spontaneous?

3. WhenthereactionPCkg = PCh g + Clyg) reachegquilibriumat250°C, the partialpres-

suresof thereactantandproductsareasfollows: Pocy, = 1.8 x 10 3atm, Ppci, = 0.56atm
Pci, = 0.17atm Whatis theequilibriumconstanfor thereactionat this temperature?

4. At 1000K, theequilibriummixturefor thegas-phaseeactionof sulfur dioxidewith oxygen
forming sulfur trioxide contains3.77 x 10-3mol/L of sulfur dioxide,4.13 x 10~3mol/L of
sulfurtrioxide and4.30x 1073 mol/L of oxygen.Calculatethe equilibriumconstant.

5. Theequilibriumconstanfor thedissociatiorof iodinemoleculesnto iodineatoms(lzg) =
2l(g)) is 0.31at 1000K. If 259 of iodineis placedin a 12L flask at 1000K, whatarethe
equilibriumpressuresf iodinemoleculesandatoms?

6. The equilibrium constantfor the reactionCOBry g = COy) + Bryg at 73°C is 5.4. If
0.015mol of COBr, is warmedto 73°C in a2.5L flask,whatis thefinal pressurgeached?

Hint: Thepressuratary timeis thesumof the partialpressuresf all gasegpresent.



