Chem 1B Quiz 1
9-4-2014
Show work for credit.

1. Consider the reaction:  Fe3+(aq) + SCN-(aq)    FeSCN2+(aq)  studied in lab.  A solution is made containing an initial [Fe3+] of 1.0 x 10-3M and an initial [SCN-] of 8.0 x 10-4M.  At equilibrium [FeSCN2+] = 1.7 x 10-4M.  Determine the numerical value of the equilibrium constant Kc.


















2. Nitrogen dioxide dimerizes per the following reaction:  2NO2(g)  N2O4(g)  where KP=6.7 at 298 K.  A 2.25 L flask contains 0.055 mol NO2 and 0.082 mol of N2O4 at 298 K.   Is the reaction at equilibrium?  If not, in what direction will the reaction proceed?















3. Consider the reaction NiO(s) + CO(g)  Ni(s) + CO2(g) for which the equilibrium constant Kc = 4.0 x 103 at 1500 K.  If a mixture of solid NiO(s) and initial concentration of 0.10 M CO(g) is allowed to reach equilibrium at 1500K,  what will be the equilibrium concentrations of CO and CO2?

















4. Consider the following reaction:  CO(g)  +  H2O(g)  CO2(g) + H2(g) for which Kp=0.0611 at 2000K.  Suppose the reaction vessel initially contains a CO partial pressure of 1344 torr and an H2O partial pressure of 1777 torr at 2000K.  Determine the equilibrium partial pressures of all reaction species.


















5. Bromine or Br2, like most molecular substances, typically exists as three typical phases (solid, liquid, gas).  Br2  has a normal melting point of -7.2oC and a normal boiling point of 59oC.  The triple point is -7.3oC and 40 torr and the critical point is 320oC and 100 atm.  

a. Sketch a phase diagram based in the above information and including the above points.



















b. What is the stable phase of Br2 at room temperature and 1 atm?




c. Under what temperature conditions will liquid bromine never exist?




d. What phase changes occur as the temperature of a sample of bromine at 0.10 atm is increased from -50oC to 200o C.







6. The following reaction is endothermic:  C(s) + CO2(g)  2CO(g).  Predict the effect (shift right, shift left, or no effect) of increasing and decreasing the reaction temperature.  How does the value of the equilibrium constant depend on temperature?





