



EXAM #3

CH 142





Name_________________________

Use the following if necessary;       F = 96,500 coulombs per mole     Faraday’s constant

h = 6.626x10-34 Jsec     c = 3.0x108 m/s
The spectrochemical series:

I- < Br- < Cl- < F- < H2O < SCN- < NH3 < en < NO2- < CN-

wavelength

color absorbed

color observed

400 nm

violet


green/yellow

450


blue


yellow

490


blue/green

red

550


yellow/green

violet

580


yellow


deep blue

600


orange


blue

650


red


green

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

           a guess.

1.  Which of the following would be a strong oxidizing agent?


a. Au+3
(aq)

b. Pt(s)


c. AgBr(s)

d. Ca(s)

2.  For the reaction represented by the shorthand below, what is the reactant consumed at 

     the cathode?




Sc(s) | Sc+3(aq) ||  S4O6-2(aq) | S2O3-2 (aq) , Pt(s)


a. S2O3-2 (aq)

b. S4O6-2(aq) 

c. Sc(s)


d. Sc+3(aq)

3.  For the same reaction as in question 2. what is the value of E0?


a. 2.19 V


b. 1.85 V

c. –1.85 V

d. –2.19 V

4.  How many unpaired electrons would be on the metal ion in complex ion Ru(NH3)6+3, 

     assuming that it is a low spin complex ion?


a. 0


b. 1


c. 2


d. 3 

5.   T    F    An electrolytic cell can be used for making a battery

6.  What is the coordination number of copper in the complex ion  Na2[CuC2O4Br2]?  

      (C2O4-2 is oxalate)


a. 2


b. 3

c. 4

d. 5

e. 6

7.  Which compound of those drawn below is chiral? (only one correct answer)

a. c.
b.




d.

8.  Which isotope would be appropriate for radiometrically dating a sample believed to be

      somewhere around 7,000 years old?

a. 238U


b. 40K


c. 14C 


d. 99Tc

9.  Which isotope would have the largest binding energy?

     27                               34                               26                            28

a.      Al                      b.      Si                       c.      Al

      d.      Si

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

10.   What particle tends to be emitted by an unstable atom with an insufficient number of

        neutrons to be stable (in other words one which has an “excess” of protons)?  Why is 

        this particle emitted (ie. how does it “improve” the neutron/proton ratio?
11.  Explain the idea of a nuclear chain reaction.  What is required for this to occur?

12.  Draw the three geometric isomers of the complex ions represented by the formula

       Rh(en)2H2OCl+2.  If any of these are chiral, put a star* next to the structure to tell me 

       it is chiral. (5 pts)
13.  Use an orbital diagram to predict the hybridization and shape of the ligand orbitals 
       for the complex ion Cd(OH)4-2. 

14.  a. Between the two complex ions, Fe(H2O)6+2 and Fe(CN)6-4, one is blue and one is 

           pink.  Which is which?  Explain your answer. (4 pts)

    b. Draw an orbital diagram, representing the valence electrons on the iron(II) ion    

        according to crystal field theory for the complex ion Fe(H2O)6+2.  Assume that the 

        water is a sufficiently weak field ligand that this is a high spin complex. (4 pts)

     c. What will be the hybridization of the orbitals to which the water molecules bond in 

         the complex ion? (3 pts)

15.  What is the name of the compound  K2[Ni(en)Cl4]? (4 pts)

16.  For the reaction Cr(s)  +  Sn+4 (aq)   →   Sn+2(aq)  +  Cr+3
a.  Represent the reaction using the chemist’s shorthand for a cell. (3 pts)

b.  Draw the cell, labeling the electrodes, showing the charge of the electrodes, the 

     direction of electron flow, using a voltmeter or a power supply, showing direction of 

     ion flow, and the chemical reactions occurring at the electrodes. (5 pts)

17.  Balance the following nuclear reaction (4 pts):
      14           240

          0
          C   +         Pu   (             +        e



                                            +1
18.  If one were to electrolyze an aqueous solution of nickel (II) hydroxide, what reaction

       would occur at the anode and what reaction would occur at the anode?  Be sure to 

       propose alternative possible reactions at each electrode, and reject one of the 

       possibilities.    





anode reaction:


cathode reaction:
19.  Explain specifically what galvanized steel is, its purpose, and most 
       importantly, the chemistry of how it works.

20.  Draw the compound trans diaquadiamminegold(III)chloride; (4 pts)
Part III  Solved Problems.  Show all your work for full or partial credit.  Points as stated.

21.  Calculate the voltage of the electrical cell represented below.  (8 pts)





Cu(s) | Cu+2(aq)(.0020M) || Ag+(0.50M) | Ag(s)     

22.  A chemical plant is required to produce 1.5 metric tons (1.5x103 kg) of chlorine gas 

       by electrolysis of sodium chloride per week.  Assuming the reaction vessel will be 

       operating for 80 hours per week, what average electrical current will be required to 

       run the plant? (8 pts)

      ex cr.  How many liters per hour of chlorine gas are produced by this apparatus at a 

      pressure of 780 torr and a temperature of 50oC?  (R = 0.0821 l atm/mole K)
23.  For the axon membrane as drawn below, what concentration of sodium 

       ion on the inside of the cell will produce a cell membrane action potential of 75 mV, 
       sufficient to release the neurotransmitter, causing the neighboring neuron to fire? 

       (assume that the sodium concentration inside the cell is larger than that outside the 

       cell) (6 pts)

24.   Calculate the equilibrium constant for the reaction below. (6 pts)





Ag+(aq)  +  I- (aq)        (       Ag(s)  +  I2(s)     (not balanced)
25.  Calculate the energy released in kJ/mole for the following fusion reaction:  (6 pts)

           3                  4                           7

             H      +         He                       Li

           1                  2                           3

       (3.01605         (4.00150             (7.01600

         g/mole)           g/mole)                 g/mole)

ex cr.  If all the energy were carried off as a gamma particle, what would its frequency be?

26.  Tritium is the isotope of hydrogen which has two neutrons.  It is unstable, with a 

       half-life of 12.26 years.  It is also important in the nuclear industry.
a. Predict what particle it will produce when it decays (2 pts)

b. The total German supply of tritium in January, 1942 was 8.4 tons.   They needed at 

    least 6.0 tons of tritium in order to produce their first nuclear bomb.  If the war had 

    lasted until July, 1945, and if their nuclear facilities had not been destroyed, would 

    they have had enough tritium to finish the project exactly 2.5 years after, from their 

    initial supply of 8.4 tons? (5 pts)

