CHEM 111  HOMEWORK            
 
Name___________________________

Class 4,  Atomic Structure, Radioactivity

5  Questions on Final Exam


1.
How can we account for the fact that most of the alpha particles in the Rutherford scattering experiment passed directly through a solid sheet of gold?

2.
Write the symbol of an atom that has:

38 protons and 45 neutrons

58 protons and 78 neutrons

15 protons and 17 neutrons

3.
Give the number of protons, electrons and neutrons in each of the following isotopes:


212Pb

27Mg

60Co
4.
Define the following:


isotopes


half life


radiocarbon dating


deuterium


tritium


amu


decay series

5.
Why is the atomic weight given on a periodic chart for magnesium, not 24 or 25, but 24.305 if protons and neutrons both “weigh” about one amu?

6.
The final grade in a chemistry class is a weighted average of lab report grades and exams.  If the final grade is based 70% on exams and 30% on lab reports, calculate the final grade of a person with the following scores:  


lab report average
83

exam average
93
7.
Why is it that radioactive atoms are somewhat rare?

8.
If radon has a half life of roughly 3 days, why hasn’t all the radon on earth decomposed by now?

9.
Write a nuclear equation for the alpha decay of:


Bi-210

U-233

Rn-222
10.
Write a nuclear equation for the beta decay of:


Ca-45

Ba-140

Ag-110
11.
The half life of uranium 235 is 7.04 x 108 years.  If 48 pounds of this isotope is buried today, when will there be only 3 pounds left?

12.
What percentage of a given radioactive isotope remains after four half-lives?

13.
A nuclear fission reactor produces 90Sr as radioactive waste.  If 10 half lives are required for the isotope to reach a safe level, how long must the nuclear waste be stored? (t1/2=28.8 years)

14.
If 160 mg of 99Tc is administered for a medical diagnosis, how much of the isotope remains after 24 hours? (t1/2= 6 hours)

15.
Why must uranium ore be enriched in U-235 before it can be used in the fuel rods of a nuclear reactor?

16.
Can a nuclear reactor detonate the way a nuclear bomb can?  Why or why not?

17.
What is the difference between nuclear fission and nuclear fusion? 

18.
To detect bombs, airports use thermal neutron analyzers.  Thermal neutron analyzers bombard baggage with low energy neutrons, converting some nitrogen-14 to nitrogen-15 with the simultaneous emission of ( rays.  Because the nitrogen content is usually high in explosives, detection of ( rays suggest that a bomb may be present.

a)
Write a nuclear equation for the process.

b)
Why are neutrons able to penetrate baggage? (Why do neutrons penetrate baggage while alpha rays which are about the same size can’t)

c)
Why wouldn't this work if ( rays were produced instead of ( rays?

19. Challenge Problem- see:

 http://www.theguardian.com/world/2013/nov/06/polonium-210-poison-alexander-litvinenko) 

Alexander Litvinenko was killed by polonium-210.

a) Give the nuclear equation which shows the production of an alpha particle.

b) Explain how polonium-210 can kill someone.  How does it damage cells?

c) Explain why it would be harder to get away with poisoning someone with a gamma or beta emitting radioactive substance.

20. Challenge Problem.  How does Iran enrich uranium?  Why is there so much international interest on the degree to which Iran enriches uranium?

21. Challenge Problem.   Go to:   http://www.popsci.com/science/article/2013-04/making-new-elements  Explain how someone might make element 120.  Write a nuclear equation for your proposed process.

