Chem 1B Quiz 6
Dec. 3, 2014


1. Thorium 232 undergoes the following sequence of decays: α, β, β, α, α, α, α, β, β, α. Write a balanced nuclear reaction equation for each step.




















2. The following nuclides lie outside the band of stability.  Predict whether they are most likely to undergo β- decay, β+ decay, or α decay.  Then write the nuclear reaction equation for the decay with the appropriate daughter nuclide as a product.

a. copper 68



b. cadmium 103



c. berkelium 243



d. dubnium 260




3. One possible fusion reaction is 10B + 4He  13C + 1H which might be considered advantageous because neutrons are not produced.  The nuclide masses are:
nuclide mass
10B 	10.012937 amu
4He		  4.002600 amu
13C		13.003354 amu
  1H		  1.007825 amu

For this reaction, calculate the energy released in MeV, Joules, and kJ/mol.











4. A current 1.00 g sample of carbon shows 920 disintegrations per hour.   If 1.00 g of charcoal from an archeological dig in a limestone cave in Slovenia shows 5500 disintegrations in 24.0 hours, what is the age of the charcoal sample?










5. A Russian ex-spy died several years ago after being poisoned with polonium 210.   210Po undergoes alpha decay with a half-life of 138.4 days.  (This is the last step in the 238U decay series.)
a. Write a nuclear reaction equation for the decay.





b. Calculate the energy given off in Joules per alpha decay and in kJ/mol.  The atomic mass of 210Po is 209.982404 amu, of 206Pb is 205.974440 amu, and of 4He is 4.00260 amu.

6. Refer to problem 5.

a. Suppose a human being weighing 70. kg ingests 10 micrograms (1.0 x 10-5g) of 210Po.  What is the approximate radiation dose absorbed during the first 24 hours after ingestion of the 10 μg of 210Po?  (Assume that all the polonium stays in the body during this time.  Actually human body would excrete half of the polonium in about 50 days,)











b. How long would it take to attain a lethal radiation dose of 1000 rem (or in this case 50 rad since the RBE = 20 for alpha particles)?







7. A coordination compound of the form [MA2B2] has two isomers.

a. What is the coordination number?




b. Is the geometry square planar or tetrahedral?  How do you know?




c. Draw the two isomers.




d. Suppose there was only one isomer.  What would the geometry be?

8. Draw all possible stereoisomers of [CoCl2(en)(NH3)2]+. Which are chiral?
(en = H2NCH2CH2NH2)


















9. [bookmark: _GoBack]How many unpaired electrons are in transition metals of complexes in the following coordination compounds?  (Assume all of them have strong-field ligands.)  Hint:  energy level diagrams will be useful after you determine the d configurations.

a. [CrCl3(NH3)3]    (neutral compound)





b. K3[Mn(CN)6]   (ionic compound)

