Exam #2
Ch 142







Name_________________________

Use the following if necessary:                  R = 8.314 Joule/moleK

Part I  Multiple Choice.  Five points each.  Be sure to answer every question, even if it is a guess.

1.  For the reaction     C2H4(g)  +   Cl2(g)    (    C2H4Cl2(l)     ΔHrxn = -199 kJ/mole.

     Therefore, this reaction is spontaneous;   (decide the sign of ΔS for yourself)


a.  never


c. only at high enough temperatures


b. at all temperatures

d. only at sufficiently low temperatures

2.  T       F      In general, when reversible chemical reactions have a negative entropy change, 

                       raising the temperature will cause the equilibrium constant to get larger.

3.   T      F        For the process  NH4+(aq)  +  OH-(aq)   (    NH3(aq)  +   H2O(l), the Gibbs free 

                         energy change is ΔG0rxn = +52.8 kJ/mole at 250C.  Therefore, the reaction will have 

 

a small equilibrium constant at that temperature.

4.  Use the tables at the back of the test to calculate the equilibrium constant for the reaction  below 

     at 25oC :                2NO(g)   +  O2(g)     (     2NO2(g)


a. 6.1x10-13
 
b. 7.8x10-7

c. 1.28x106

d. 1.65x1012
5.  What is the free energy (ΔG0) of the reaction  HCN(aq) → H+(aq)  +  CN-(aq)  at 250C?

a. +18 kJ/mole

b. + 53 kJ/mole
c. -18 kJ/mole 

d. -53 kJ/mole

6. For the Gibbs free energy versus fraction of reaction completed graph below, which of the 

   following is true?
a. The reaction overall is “spontaneous” but it will shift toward reactants at point A.

b. The reaction is overall “spontaneous” but it will shift toward products at point A.

c. The reaction is overall not “spontaneous” but it will shift toward reactants at point A.

d. The reaction is overall not “spontaneous” but it will shift toward products at point A.

Part II.  Short answer.  Five points each unless stated otherwise.

7.  Why is it that Cobalt (II) nitrate is less soluble in water at a pH of 9 than at a pH of 3?

8.  When sodium chloride is added to a lead nitrate solution, a precipitate forms.  However, as more 

      and more sodium chloride is added, the precipitate redissolves.  What is up here?  Be specific 

     about the identity of the species involved and write out relevant equations.

9.  Will the process      a soup of amino acids   (    a protein molecule  +   water

      be spontaneous?  Comment on why or why not.  If your answer is yes, then how could the 

      process be made non-spontaneous in nature.  If your answer is no, then how could this process 

     be made spontaneous in nature?  Be as specific as possible.

10.  Rank the solutions below in order according to how soluble the substance cobalt (II) phosphate 

      will be in the solutions.  In other words, list from which solution cobalt (II) phosphate will be 

      least soluble in, to which it will be most soluble in. (7 pts)

    0.10 M sodium nitrate
0.10 M cobalt (II) nitrate  
0.10 M HNO3   0.10 M NaSCN
11.   Why do we use the Gibbs free energy change for a chemical process rather than simply the 

        entropy change for the process to determine spontaneity of a chemical reaction?  Be specific!  

        You may want to refer to some sort of statement of the second law of thermodynamics to help 

       you to answer the question.

Part III.  Solved problems.  Show all your work for full credit.

12.  What mass of nickel carbonate can dissolve in 100 ml of 0.020 M sodium carbonate?

       (8 pts)

13.  Calculate the molar solubility of silver phosphate. (6 pts)

14.   For a solution made by mixing 100 ml of 0.050 M Cu(NO3)2 with 100 ml of 0.50 M 

        potassium oxalate (ox-2)  what will be the equilibrium concentration of Cu+2?  (8 pts)

15.  Will 0.50 mole of ammonia be sufficient to dissolve 5.0 g of silver chloride in 500 

       ml of water?  (8 pts)

16.  The heat of vaporization of ethanol is 33.4 kJ/mole, while its boiling point is 78.50C

a.  Calculate the entropy of vaporization of ethanol. (5 pts)

b.  Calculate the vapor pressure of ethanol at 250C (if you cannot solve a. make something up). 
     (5 pts)

c.  Calculate the boiling point of ethanol at a pressure of 2.5 atm. (ex cr.)

d.  Calculate ΔG (not ΔGo)  for     ethanol(l)    (     ethanol(g)    for a vapor pressure of 500 torr        at a temperature of 70oC.  Interpret your result in terms of whether more ethanol will vaporize 

     of whether more ethanol will condense under these conditions. (5 pts)

17. At what pH does the solubility of Fe+2  reach 0.050 M if one can assume that [H2S] = 0.10?

      Also, which direction of pH change will make the sulfide more soluble?   (ie it will be more 

      soluble if the pH goes _________ )(8 pts)

18. Ex cr.  For a solution which is buffered to a pH of 6.0 and in which [H2CO3] = 0.010 M, will 

      Strontium  ion form a carbonate precipitate if enough strontium nitrate is added to produce a

      concentration of 0.040 M Sr+2?

19.  If one titrates 20.0 ml of 0.20 M hypochlorous acid with 0.10 M potassium hydroxide;

a. What is the pH before beginning the titration? (3 pts)

b. What is the pH after adding 20 ml of potassium hydroxide? (3 pts)

c. What is the pH after adding 25 ml of potassium hydroxide? (3 pts)

d. What is the pH at the endpoint of the titration? (3 pts)

e. What is the pH after adding 43 ml of potassium hydroxide? (3 pts)

f. Sketch the titration curve. (2 pts)

