CHEM105 Quiz 2, Nuclear Chemistry

Please show all work to receive any credit

1. Predict the type of radioactive decay that is most likely occurs for each of these radioactive isotopes and write the appropriate equation for each of these:

a. 222Rn 

b. 15O

c. 32P

2. The half-life for phosphorus-32 is 14.28 days.  Predict the time required for P-32 to lose 90% of its radioactive activity.


3. Fission and fusion represent opposite processes.  Clearly explain, using appropriate diagrams, why nuclear fission can be used to make electricity while nuclear fusion is the source of the sun’s energy.

4. The octane scale for gasoline ratings is based on n-heptane with an octane rating of 0, and 2,2,4-trimethyl pentane having an octane rating of 100.  Combustion of one mole of 2,2,4-trimethyl pentane results in the release of 5,461 kJ of kinetic energy according to the following equation:

C8H18 + 25/2 O2 ( 8 CO2 + 9 H2O + 5,462 kJ Energy (for each mole of C8H18)

a. For the above reaction and based upon what you have learned in this course, would you expect the total mass of the reactants to be very slightly more, very slightly less, or exactly the same as the total mass of the products.  Explain why.

b. Calculate, in units of grams, the expected slight difference in mass between products and reactants for this reaction for one mole of combustion of 2,2,4-trimethypentane.

