Chemistry 4B S’19, Exam 11 Name 2

1. (10 + 10 points)
(a) Calculate the binding energy, in MeV, per nucleon in 32P.
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(b) The radioactive decay of 32P occurs through positron emission. Write the balanced nuclear decay
reaction for this process and calculate the maximum kinetic energy, in MeV, carried off by the positron.
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2. (10 + 10 points) The half-life of *C is 5730 years and 1.00 g of modern wood charcoal
has an activity of 0.255 Bq. Assume charcoal is pure carbon.
(a) Calculate the number of *C atoms per gram of carbon in modern wood charcoal.
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(b) Calculate the fraction of carbon atoms in the biosphere that are '*C. Assume charcoal is
represeniative of the isotopic composition of carbon throughout the biosphere.
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3. (10 + 10 points) The nuclide **'I undergoes beta decay with a half-life of 8.041 days.
Large quantities of this nuclide were released into the environment in the Chernobyl accident. A victim
of radiation poisoning has absorbed 5.0 x 107¢ g of *31.

(a) Compute the activity, in becquerels (Bq), of 23 in the victim, taking the atomic mass of the nuclide
to equal 131 g mol™.
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(b) Compute the radiation absorbed dose, in milligrays (mGy), caused by this nuclide during the first
second after its ingestion. Assume beta particles emitted by *3*I have an average kinetic energy of 0.40
MeV, that all of this energy is deposited within the victim’s body, the change in decay rate in the first
second is negligible, and that the victim weights 60 kg.
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5
4. (5+5+10 points) Consider the cosmic abundance of the elements.
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(a) Briefly explain why hydrogen (H) and helium (He) are so abundant.
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(b) Briefly explain the even-odd alteration in cosmic abundance with atomic number.
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(c) As main sequence stars age and accumulate helium, they begin to contract and the temperature

increases to ~10% K. Write the relevant nuclear reaction(s) that are believed to occur to form stable
12C
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5. (10 points) An I (s)[I (1.00 M) half-cell is connected to an H:O'|Hz (1 atm) half-cell in which
the concentration of the hydronium ion is unknown. The measured cell potential is 0.841 V, and the L|I
half-cell is the cathode. What is the pH in the H3O'[H> half-cell at 25 °C?
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6. (10 points) A NiNi*'||Ag|Ag galvanic cell is constructed in which the standard cell potential is
1.03 V. Calculate the free energy change at 25°C when 1.00 g of silver plates out, if all concentrations
remain at their standard value of 1 M throughout the process. What is the maximum electrical work
done by the cell on its surroundings during this experiment?
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