AP Chemistry

Chapter 3 Questions

1. Balance the following nuclear reactions.  Write the mass number and atomic number for “?”, as well as the element symbol where possible.

a. 54Fe  + 4He  (  2 1H  +  ?

b. 27Al  +  4He  (  30P  +  ?

c. 32S  +  n  (  1H  +  ?

d. 96Mo  +  2H  (  n  +  ?

e. 98Mo  +  n  (  99Tc  +  ?

f. 13C  +  ? (  14C

g. 40Ar  +  ? (  43K  +  1H

2. The radioactive series that begins with 235U and ends with 207Pb undergoes the sequence of emissions: (, (, (, (, (, (, (, (, (, (, (.  Identify the radioisotope produced in each step.

3. Which isotope in each of the following pairs should be the more stable?

a. C-12 or C-13
b. N-15 or N-14

c.  Si-28 or Si-29

4. Cobalt-60 was involved in the worst radioactive accident in North America.  The half-life of the isotope is 5.3 years.  Starting with 10.0mg of Co-60, how much will remain after 21.2 years?  Approximately how much will remain after a century?

5. A radioisotope disintegrates at the rate of 6400 counts per minute.  6.00 hours later, the disintegration rate is 1600 counts per minute.  What is the half-life of the isotope?

6. Strontium-90 is produced in nuclear explosions.  Because strontium can be ingested and replace calcium in bone, radioactive Sr-90 is a dangerous isotope.  Assume the quantity of strontium-90 in the bones of an individual in 1985 was about 80 disintegrations per second (dps).  How many half-lives and how many years are necessary to reduce the activity to the natural background level of 2.5 dps?  In what year will the activity be 2.5 dps?  (The half-life of strontium-90 is 29 years.)

7. A piece of charred bone found in the ruins of an American Indian village has a C-14 to C-12 ratio of 0.72 times that found in living organisms.  Calculate the age of the bone fragment.  (C-14 decays to nitrogen-14 in 5.73x103 years.)

8. Americium-240 is made by bombarding a plutonium-239 atom with an alpha particle.  In addition to 240Am, the products are a proton and two neutrons.  Write a balanced equation for this process.

9. Radioisotopes of iodine are widely used in medicine.  For example, iodine-131 (half-life = 8.05 days) is used to treat thyroid cancer.  If you ingest a sample of NaI containing 131I, how much time is required for the isotope to fall to 5.0% of its original activity?

10. Calculate the energy released or absorbed in kJ/mol for the following reactions:

a. 59Co  +  2H  (  60Co  +  1H

b. 230Th  +  4He  (  226Ra

The required masses are: 59Co = 58.9332; 2H = 2.01410; 60Co = 59.9529; 1H = 1.00783; 230Th = 230.0332;  4He = 4.00260; 226Ra = 226.02544

