Chem 1B Test 4
July 17, 2006

Show work for credit

B&L p. 894 #20.64
1. A voltaic cell is constructed with two Zn2+ - Zn electrodes.  The two cell compartments have [Zn2+] = 1.8 M and [Zn2+] = 1.00 x 10-2 M respectively.

a. Draw the cell and give the shorthand notation for the cell.
b. Which electrode is the anode?
c. What is the standard cell potential (or emf) of the cell?
d. What is the cell potential (or emf) for the conditions given?
e. For each electrode, predict whether [Zn2+] will increase, decrease or remain the same.
B&L p. 893 # 20.48

2. For each of the following reactions, write a balanced equation, calculate the standard emf, calculate ΔGo at 298 K, and calculate the equilibrium constant Kc at 298 K.
a. Aqueous iodide ion is oxidized to I2(s) by Hg22+(aq).
b. In acidic solution, copper(I) ion is oxidized to copper(II) ion by nitrate ion.
c. In basic solution, Cr(OH)3 is oxidized to CrO42-(aq) by ClO-(aq).

B&L p. 896 #20.92
3. This oxidation-reduction reaction in acidic solution is spontaneous:  


                5 Fe2+(aq) + MnO4-(aq) + 8 H+(aq) ( 5 Fe3+(aq) + Mn2+(aq) + 4H2O(l)
           A solution containing KMnO4 and H2SO4 is poured into one beaker, and a solution of FeSO4 is poured into another.  A salt bridge is used to join the beakers.  A platinum foil is placed in each solution, and the two solutions are connected by a wire that passes through a voltmeter.
a. Sketch the cell, indicating the anode and the cathode, the direction of electron movement through the external circuit, and the direction of ion migrations through the solutions.
b. Give the shorthand notation for the cell.
c. Sketch the process that occurs at the atomic level at the surface of the anode.
d. Calculate the standard cell potential (emf).
e. Calculate the cell potential (emf) when the concentrations are: pH = 0.0, [Fe2+] = 0.10 M, [MnO42-] = 1.50 M, [Fe3+] = 2.5 x 10-4 M, [Mn2+] = 0.001 M.
B&L p 620 #14.30

4. The following data were collected for the rate of disappearance of NO in the smog producing reaction 2NO(g) + O2(g) ( 2NO2(g) at a fixed temperature.


Experiment
[NO] (M)
[O2] (M)

Initial Rate (M/s)




1
0.0126

0.0125

1.41 x 10-2





2
0.0252

0.0250

1.13 x 10-1





3
0.0252

0.0125

5.64 x 10-2
a. Determine the rate law for the reaction.

b. What are the units of the rate constant?
c. What is the average value of the rate constant from the three above experiments?
d. What is the rate of disappearance of NO when [NO] = 0.100 M and [O2] = 0.0200 M?
e. What is the rate of disappearance of O2 at the concentrations given in part d.?
B&L p. 621 # 14.40

5. From the following data for the first-order gas-phase isomerization of CH3NC at 215oC calculate the first order rate constant and half life for the reaction.
Time (s)

Pressure CH3NC (torr)

         0



502

  2,000



335

  5,000



180

  8,000



  95.5

12,000



  41.7

15,000



  22.4


#45 & 47

6. Extra:  Temperature and Rate

a. What factors determine whether a collision will lead to a chemical reaction?
b. Why should temperature affect the magnitude of the rate constant?
c. Calculate the fraction of atoms in a sample of argon gas at 400 K that have an energy of 10.0 kJ/mol or greater.

