Chem 1B Test 6
May 12, 2006

speed of light = 2.9979 x 108 m/s

1eV=1.602189 x 10-19J
M&M 4th Ed. p854

1. When solutions of CoCl2 in water are heated, they change from the pink color of Co(H2O)62+ to blue color ascribed to CoCl42-. 

a.  If CoCl42- is a tetrahedral complex, what would be its electronic configuration?  And how many unpaired electrons would you expect?

b. Explain the shift in color from pink to blue.
2. Give systematic names to these complexes:
a. Cr(H2O)63+
b. CrCl(H2O)52+
c. CrCl2(H2O)4+
d. CrCl3(H2O)3
e. which of the above could have cis and trans isomers?

f. which of the above could have optical isomers?
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3. The chemical reaction 2H(g) ( H2(g) releases 432 kJ per mole of H2 formed.

a. How much less mass must 1 mol of H2 molecules have than 2 mol of  H atoms?
b. With ordinary chemical balances it is possible to determine a change in mass as small as 0.1 mg.  How much energy in joules and kJ would be necessary to produce this much change in mass?
4. The only stable isotope of fluorine is 19F.  What type of radioactivity would you expect from each of the isotopes 17F, 18F, 20F, and 21F?

5. The masses of 22Na and 22Ne atoms are 21.994435 and 21.991385 amu respectively.

a. Is it energetically favorable for 22Na to decay to 22Ne by either electron capture or positron decay?
b. If so, what is the energy released in MeV, joules, and kJ/mol?

6. Articles found in the Lascaux Caves in France have a 14C disintegration rate of 2.25 disintegrations per minute per gram of carbon.  How old are these articles?  14C has a half life of 5715 years.  Carbon from living organisms (due to continuous exchange with CO2 in the atmosphere) has an activity of 15.2 disintegrations per minute.
M&M p. 893
7. Extra:  Write structural formulas and give standard names to each structural isomer with the formula C5H12.  Can any of these have stereoisomers?  Explain.
