Earth Science / Ms. Burt

Name:

Radioactivity
1. Who discovered radioactivity?  Approximately when was it discovered?
2. What is radioactive decay?
3. What is another name for radioisotopes?  For the decay product?
4. Describe what happens to radioisotopes during nuclear (radioactive) decay.

5. What are the 3 types of decay products?
6. What is gamma radiation?
7. Which is the most penetrating (cannot be easily stopped) of the radiation types, and why?
8. What is a half-life?
9. Can the half-life of a given isotope be altered by heat, pressure or some other physical means?  Explain.

10. Give at least 3 examples of uses for radioisotopes.

11. Why do we use Carbon-14 to date things that were living rather than Uranium-238?
How to Solve These Half-Life Problems 
number of half-lives =(total time elapsed ÷ length of  1 half-life)

(starting amount) x (1/2)number of half-lives = amount remaining

or 

(starting amount) x (0.5)number of half-lives = amount remaining

This table is very useful to solve simple half-live problems.
 

	half-life 
	0 
	1 
	2 
	3 
	4 
	5 
	6 

	fraction 
remaining 
	1 
	1/2 
	1/4 
	1/8 
	1/16 
	1/32 
	1/64 

	Decimal 

Remaining
	1
	0.50
	0.25
	0.125
	0.0625
	0.0313
	.0156


 

1. The half-life of Zn-71 is 2.4 minutes. If one had 500.0 g at the beginning, how many grams would be left after 7.2 minutes has elapsed?
2. After 24.0 days, 2.00 milligrams of an original 128.0 milligram sample remain. What is the half-life of the sample?

3. Pd-100 has a half-life of 3.6 days. If one had 400g at the start, approximately how many grams would be present after 20.0 days?

4. Rn-222 has a half-life of 3.82 days. How long before only 1/16 of the original sample remains?
1. Who discovered radioactivity?  Approximately when was it discovered?

Henri Becquerel of France in 1896.

2. What is radioactive decay?

process in which an unstable atomic nucleus loses energy by emitting radiation in the form of particles or electromagnetic waves. This decay, or loss of energy, results in an atom of one type, called the parent isotope transforming to an atom of a different type, called the daughter element.

3. Describe what happens to radioisotopes (parent isotopes) during nuclear (radioactive) decay.

through the loss of alpha, beta, or positron particles or gamma rays parent isotope is transformed to an atom of a different type, called the daughter element.

4. What particles make up an alpha particle?

consist of two protons and two neutrons bound together into a particle identical to a helium nucleus; easily blocked by a piece of paper.  

5. How is the daughter element different from the parent isotope in alpha decay?
When an alpha particle is emitted, the atomic mass of an element goes down by roughly 4, due to the loss of 2 neutrons and 2 protons. The atomic number of the atom goes down by 2, as a result of the loss of 2 protons; the atom becomes a new element. An example of this is when radium becomes radon gas due to alpha decay.

6. How is a beta particle created, and what is the actual beta particle?

When a beta particle is emitted, a neutron decays into 1 proton and 1 electron which is emitted.  The Atomic number is 1 greater than the original element; the atom becomes a new element.

7. How is the daughter element different from the parent isotope in beta decay?

The Atomic number is 1 greater than the original element; the atom becomes a new element.
8. What is gamma radiation? 
Electromagnetic radiation (light) which is energy in the form of waves and no mass.  High frequency, short wavelength light which is the most dangerous form of radioactive decay.

9. Which is the most penetrating (cannot be easily stopped) of the radiation types, and why?

Gamma rays; a form of electromagnetic radiation Gamma rays are generally characterized as electromagnetic radiation having the highest frequency and energy, and also the shortest wavelength, within the electromagnetic spectrum, i.e. high energy photons. Due to their high energy content, they can cause serious damage when absorbed by living cells.  They can only be stopped by something with a lot of mass, such as a thick wall of lead.
10. What is a half-life?

the time for half of parent substance to decay to the daughter.  This time is unique for each element.
11. Can the half-life of a given isotope be altered by heat, pressure or some other physical means?  Explain.

No.  The half-life is unique to the element, and cannot be altered.
12. What is transmutation?

the conversion of one chemical element or isotope into another, which occurs through nuclear reactions
13. Describe a transuranium element, and its characteristics.

transuranium elements (also known as transuranic elements) are the chemical elements with atomic numbers greater than 92 (the atomic number of uranium).  All of the elements with higher atomic numbers, however, have been first discovered artificially, and other than plutonium and neptunium, none occur naturally on earth. They are all radioactive, with a half-life much shorter than the age of the Earth,  The half lives of these elements show a general trend of decreasing with atomic number
14. Why do we use Carbon-14 to date things that were living rather than Uranium-238?

All living things contain carbon.  Plants fix atmospheric carbon during photosynthesis, so the level of C14 in living plants and animals equals the level of C14 in the atmosphere.  C-14 occurs naturally at 1 part per trillion.  The half-life of carbon-14 is 5730 years, rather than 4.46 billion years as for U-238.  So the ratio of C-14 to N-14 is used to describe when the plant or animal was alive.
