

PHYS 202 DRILL HOMEWORK PROBLEMS

PART 5

D5-1.  How many protons does a Cl-35 nucleus have?  How many neutrons?  What is the approximate diameter of this nucleus?

[Z=17, N=18, 7.8 fm]

D5-2.  Find the binding energy of a Cl-35 nucleus.   

[298.5 MeV]

D5-3. Is Cl-35 stable or unstable?

[stable]

D5-4. Find the binding energy of a Potassium-40 nucleus (K-40).

[341.5 MeV]

D5-5. Potassium-40 can undergo either (- or (+ decay.  Gamma decay follows the (+ decay.  What daughter is produced if (- decay occurs?  I s this daughter stable or unstable?  What daughter is produced if (+ decay occurs?  I s this daughter stable or unstable?

[(-: Ca-40 stable; (+: Ar-40 stable]

D5-6. Find the energy released in the (- decay of K-40.

[1.31 MeV]

D5-7. What daughter is produced in the alpha decay of Thorium-232?  

[Ra-228]

D5-8. Find the energy released in the alpha decay of Thorium-232.  Find the maximum kinetic energy of the alpha particle if the emitted gamma radiation has 0.21 MeV of energy.

[4.08 MeV, 3.87 MeV]

D5-9. What are the half-life and decay constant of Barium-144?

[11.9 s, 0.0582/s]

D5-10. How long would it take for the number of Barium-144 nuclei to reduce to one-tenth of the initial population?

[39.6 seconds]

D5-11. Find the activity of a sample containing 108 Barium-144 nuclei.  Express your answer in microCuries.

[5.82x106 dec/s = 157 (Ci]

D5-12. Find the activity of the sample in the previous problem 2 minutes later.

[0.15 (Ci]

D5-13. A sample of Uranium-232 and a sample of Plutonium-239 are sitting on a shelf.  At this moment, both samples have the same number of nuclei.  Which sample has the higher activity at this moment?  Will there be more U-232 or Pu-239 nuclei one hundred years from now?

[U-232; Pu-239]

D5-14. A rat absorbs 25 millirads of beta radiation.  The RBE factor of the radiation is 1.5.  Find the dose equivalent received by the rat in millirems.

[37.5 mrems]

D5-15. Certain alpha radiation has a RBE factor of 12.  How many milliards of this alpha radiation must be absorbed to be comparable to receiving 30 mrems of x-ray radiation?

[2.5 mrads]























































