Exam #4
Ch 141






Name_______________________________
Use the following if needed:  R = 0.0821 l atm/moleK = 8.314 J/moleK

 ln(P2/P1) = ΔHvap (1/T1 – 1/T2)
                         R

Part I  Multiple Choice. Four points each.  Be sure to answer every question, even if it is a guess.
1.  Which colligative property is the most precise for measuring GMM of a compound?


a. VP lowering
b. osmotic pressure
c. FP lowering

d. BP elevation

2.  What is the equilibrium expression for the reaction below?

 

NaClO3(s)    (  NaCl(s)  +  3/2 O2(g)

a.  Kc = [O2]3/2



c.  Kc =   [NaCl][O2]3/2






      [NaClO3]

b.  Kc =     [NaClO3]
 

d.  Kc  =  [NaCl][O2]3/2

   [NaCl][O2]3/2

3.   For a solution with a pH of 4.32, what is the hydroxide ion concentration?

a. 2.1x10-10M

b. 1.8x10-5M

c. 4.8x10-5M

d. 2.1x104M

4.  What is the mole fraction of a solution which is 5.00% by mass methanol (CH4O)
      in water?


a.  0.0288

b. 0.0296

c.  0.0107

d.  0.0121
5.  For the same solution, what is the molality of methanol?


a. 0.0164m

b. 0.0156m

c. 1.64m

d. 1.56m
6.    For the reaction;   CH3CO2H   (    CH3CO2-  +  H+ +  heat,  initially in equilibrium, 
       which change, if applied to the  system, would cause it to shift to the right?

      a. raising the temperature.

      b. adding sodium acetate.

      c. adding sodium hydroxide.

      d. adding hydrochloric acid.

7.  What is the dominant category of intermolecular force for the molecule H-C-Cl?
a. dispersion

b. ionic

c. hydrogen bonding

d. dipole/dipole

8.  If a cell is immersed in a solution, which type of solution will cause the cell to shrink?


a. isotonic

b. hypotonic

c. hypertonic

d. titonic

9.  For the reaction in equilibrium:



N2(g)  +  3H2(g)   (  2NH3(g),      which equation is correct?

a.  Kp = Kc(RT)2  

b. Kp = Kc(RT)

c. Kp  = Kc


d. Kp = Kc/(RT)

e. Kp = Kc/(RT)2

10.  Which of the following will NOT raise the boiling point of a liquid?

a. Adding a more volatile solute.

b. Raising the external pressure.

c. Adding a non-volatile solute.

11.   T     F    The equilibrium constant for the reaction  H2O  +  HCN  (   H3O+  +   CN- is large.

12.  Which compound, of those below, definitely will not have a significant solubility in the 

        solvent benzene, which has as its formula C6H6?


a. I2

b. KI   

c. CH3-C-H

d.  CH3-CH2-CH2-CH2-CH3
13.  Which compound would have the highest melting point?

a.  CH3-CH2-CH-CH2CH3

b.  CH3-CH2-CH-CH3
c.  CH3-CH2-CH-CH2-CH3

d.  CH3-CH2-CH-CH3
14.  Matching. (1 pt. each)

Metallic solid ____




a. citric acid

Molecular solid ____




b. ferric oxide

Network covalent solid ____



c. quartz (SiO2)
Amorphous “solid” ____



d. molybdenum

Ceramic/Ionic solid ____



e. polyvinyl chloride
Part II  Short answer.  4 points each mostly.  

15.  For the dihydrogen arsenate ion, H2AsO4-;

      what is its conjugate acid? (2 pts) ________________________

      what is its conjugate base? (2 pts) ________________________

16.  Explain how one can measure the heat of vaporization of a volatile liquid.  Be quite specific, 

       both about what data you would collect and how you would actually calculate the heat of 

       vaporization from the data. (5 pts)
17.    For the reaction,   AgCl(s)   (    Ag+(aq)   +   Cl-(aq)     (H = +65.5 kJ/mole.


What will happen to the [Ag+] if;

a.  NaCl was added to the equilibrium mixture?   Explain. (3 pts)
b. The system was cooled?  Explain. (3 pts)
18.  What will happen to the solubility of sulfur dioxide gas in water as the temperature of water goes
      down?  Explain your answer.  Why?
19.  List the following compounds from weakest acid (on the left) to strongest acid on the right.
                       CH3NH3Cl    HI    HIO3     H2O      HSeO3-     (6 pts)


<


<


<


<

20.  Compound X has a critical point at 75 atm, 270oC and a triple point at 1.9 atm, -29oC.

       Its solid is more dense than its liquid.  Draw the phase diagram for this substance, labeling

       the phase regions.  (4 pts)

What will happen to this substance if, beginning at a temperature of 20 oC and a pressure of 4.0 atm

one lowers the pressure?   Draw a line on your phase diagram representing this change.  (3 pts)

Part III   Solved Problems.  Show all your work.

21.  For the substance benzene (C6H6), Kb = 2.53 and Kf = 5.12.  The freezing point of benzene is 

       5.5oC. while its boiling point is 80.1oC.   If 3.5 g of the non-volatile substance naphthalene 

       (C10H8) is added to 75 g of benzene;

a. Calculate the freezing point of this mixture. (5 pts)
b.  Calculate the vapor pressure of benzene for this mixture at 80.1 oC.  (Hint: although it is not

     stated, you were indirectly given the vapor pressure of pure benzene at this temperature) (5 pts)
22.  An unknown compound is to be studied to determine its GMM.  If 500 mg of the compound 

       added to water to make 100 ml of solution creates an osmotic pressure of 25 torr at 25oC, 

       what is the GMM of the compound? (R = 0.0821 l atm/mole K) (6 pts)
23.  a. For a solution of 0.010 molar formic acid, calculate the pH and the %-ionization. (8 pts)
24.  For the reaction;   H2(g)  +  F2(g)   (   2HF(g)        

    a. At some temperature, [H2] = 0.25 M,  [F2] = 0.25 M, while [HF] = 0.012M.  Calculate Kc at this 

       temperature.  (4 pts)
   b. If, at the same temperature, the initial concentrations of  the species was;  [H2] = 1.00 M,  [F2] = 

       1.00 M, and [HF] = 0.070 M, Which way will the reaction shift to achieve equilibrium? (3 pts)

c.  Calculate the concentration of all three at  equilibrium. (5 pts)

25.  a. Calculate the pH of a 2.0 M solution of sodium sulfite Na2SO3. (8 pts)
b. Calculate the concentration of H2SO3 in this solution. 
Oops, I forgot:

26.  Strong acid, weak acid, strong base, weak base or neutral? (2 pts each)
a.  C5H5NHCl _______________________

b.  KOH _________________________

c.  LiC3H5O2 _________________________

d.  H3AsO4 _________________________

e. KNO3  ___________________________

f.  KH2AsO4 _________________________   (ex. cr. This is tricky.  Show your work for credit)
27.  Calculate the concentration of all species in a 0.20 M solution of potassium carbonate. (ex

       cr.)  Hint: This question is quite hard and it includes a secondary equilibrium.
