Chem 1B Fall 2014
Mid-Term Exam
10-30-2014

1. Consider the reaction:  H2(g) + I2(g) 2 HI(g).  A reaction mixture at equilibrium at 175 K contains PH2=0.958 atm, PI2=0.877 atm, and PHI= 0.020 atm.  A second reaction mixture, at the same temperature, contains PH2=PI2=0.621 atm, and PHI= 0.101 atm.  Is the second reaction mixture at equilibrium?   If not, calculate what PHI will be when the second reaction mixture reaches equilibrium at 175 K.  Hint:  First determine Kp for the reaction.












2. White wines tend to be more acidic than red wines.  Find [H+] in a Sauvignon Blanc with a pH of 3.23 and a Cabernet Sauvignon with a pH of 3.64.  How many times more acidic is the Sauvingnon Blanc?











3. A 0.20-mol sample of a weak acid with unknown pKa was combined with 8.0 mL of 3.00 M KOH and the resulting solution was diluted to 1.000 L.  The measured pH of the solution was 3.85.  What is the pKa of the weak acid?  And what is the Ka?




4. A buffer is created by combining 2.97 g of NH3 with 4.00 g of HCl and diluting to a total volume of  1.000 L.  What is the pH of the buffer?  Hint:  Typically people have forgotten to carry out a neutralization reaction step and that the conjugate weak acid of NH3 is NH4+ with pKa 9.25.












5. The free energy change of the reaction A(g) B(g) is zero under certain conditions which hold for the purpose of the following question.  The standard free energy change is -42.5 kJ (per mole of reaction).  Which of the following must be true and why?

a. The concentration of the B is greater than the concentration of the A.


b. The reaction is at equilibrium.


c. The concentration of the A is greater than the concentration of the B.



6. [bookmark: _GoBack]Assuming they are spontaneous, which of the following processes is necessarily driven by an increase in entropy of the surroundings?  What can you say about the relative sizes (magnitudes) of |ΔH| and |TΔS| under such conditions (i.e. where each of these processes is spontaneous)?

a. The condensation of steam to liquid water.



b. The deposition of CO2 gas to dry ice.



c. The melting of lead.
7. Consider the reaction CO2(g) + CCl4(g)  2 COCl2(g).

a. Use thermodyamic  data  to determine which direction the reaction is spontaneous at 298 K when P CO2 =  0.112 atm, P CCl4 = 0.174 atm, and PCOCl2 = 0.744 atm.










b.  What is Kp at 298K?














8. Consider again the above reaction CO2(g) + CCl4(g)  2 COCl2(g).  
Approximately what is Kp at 273K (0oC)?  Hint:  You cannot use ∆Go at 25oC for this calculation.

















9. An electrochemical cell consists of a nickel metal electrode immersed in a solution with [Ni2+]=1.0M separated by a salt bridge from an aluminum metal electrode immersed in a solution with [Al3+]=1.0M.  Sodium hydroxide is added to the aluminum compartment, causing Al(OH)3(s) to precipitate.  After precipitation of Al(OH)3(s) has ceased, the concentration of OH- is 1.0 x 10-4M and the measured cell potential is 1.82 V.  What is the Ksp for Al(OH)3(s)  Al3+(aq)  + 3 OH-(aq) ??




















10. A concentration cell consists of two hydrogen cells one of which is a standard hydrogen cell and the other has PH2= 1.00 atm and an unknown H+ concentration.    What is the pH of the nonstandard cell solution if the measured cell voltage is 0.25 V?
