NA-I.1

Survey on Nuclear Phenomena

The following statements are designed to survey your understanding of nuclear understanding of nuclear-related phenomena.  Mark the blanks as either true or false

· TRUE   /   FALSE

_____  1.  The atom is the smallest particle in nature

_____  2.  Home smoke detectors may contain radioactive materials

_____  3.  Radioactive materials and radiation are unnatural.  They did not exist on 

                  Earth until created by scientists.

_____  4.  All radiation causes cancer

_____  5.  Most of the space occupied by an atom is "empty"

_____  6.  Electromagnetic radiation should be avoided at all costs

_____  7.  The human body is capable of detecting radioactivity

_____  8.  Nuclear wastes are initially both thermally "hot" and radioactive

_____  9.  All atoms of a given element are alike in all respects

_____  10.  Radiation can be used to limit the spread of cancer

_____  11.  Individuals vary widely in their ability to "safely" absorb radiation

_____  12.  Small amounts of matter are converted into immense quantities of 

                    energy in nuclear bombs

_____  13.  The human body naturally contains a small amount of radioactive 

                    material

_____  14.  Cancer caused by radiation exposure can be distinguished by 

                    physicians from cancer having other causes

_____  15.  Television tubes emit radiation

_____  16.  The majority of nuclear waste generated to date has come from nuclear 

                    power plants

_____  17.  Radioactive and nonradioactive forms of an element behave the same 

                    chemically

_____  18.  Cells that divide rapidly are more sensitive to radiation than are cells 

                    that divide slowly

_____  19.  Physicians use injections of radioactive elements in the diagnosis and 

                    treatment of certain disorders

_____  20.  Medical X rays carry potential risks as well as benefits

_____  21.  Nuclear reactors were originally designed to generate electricity

_____  22.  Nuclear plants are the only electric power plants that create serious 

                    hazards to public health and the environment

_____  23.  No one has died from radiation released by nuclear power plants

_____  24.  Nuclear power plants do not emit air pollution during normal 

                    operation

_____  25.  Regardless of risks, nuclear power plants are necessary to keep the 

                    nation functioning and to free us from dependence on foreign oil

_____  26.  A nuclear power plant can explode like a nuclear bomb, killing 

                    millions of people

_____  27.  The major difference between a nuclear power plant and a coal-fired 

                    power plant is the fuel used to boil the water

_____  28.  Some nuclear wastes must be stored for hundreds of years to prevent 

                    dangerous levels or radioactivity from escaping into the environment 

_____  29.  Nuclear power presently supplies more than 10% of our country's total 

                    energy needs and is increasing in importance each year

_____  30.  If the half-life of a radioactive substance is six hours, all of it will have 

                    decayed in 12 hours

_____  31.  More federal dollars have been spent on nuclear power development 

                    than on all other alternative forms of energy combined

_____  32.  In the United States, the largest source of man-made radiation comes 

                    from nuclear power plants

_____  33.  Some states have banned the construction of new nuclear power plants

_____  34.  Nuclear wastes can be neutralized or made nonradioactive

_____  35.  Nuclear power plants produce material that could be converted into 

                    nuclear weapons

_____  36.  Nuclear power plants use much smaller quantities of fuel than 

                    coal-fired plants

_____  37.  Nuclear power plants are less expensive to build than are coal-fired 

                    plants

_____  38.  A national system for the long-term storage of radioactive wastes is 

                    now in operation

_____  39.  The rate of radioactive decay can be slowed down by extreme cooling

_____  40.  The United States should increase its reliance on nuclear power to 

                    generate electricity
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Nuclear Chemistry Introduction

	Statements
	True
	False

	1.  All radiation is a result of modern technology.
	
	

	2.  Radiation involves risks and benefits.
	
	

	3.  The Statute of Liberty emits radiation.
	
	

	4.  We've known about radiation for only about a decade.
	
	

	5.  Atoms occasionally fission., or split, all by themselves  

     in nature.
	
	

	6.  Radiation can be determined and measured with a great 

     deal of precision.
	
	

	7.  Radiation is a mysterious form which even scientists 

     can't explain.
	
	

	8.  Some cancer patients are permanently cured through 

     the use of radiation.
	
	

	9.  I am exposed to radiation every day.
	
	

	10.  Spending five hours flying in an airplane at 35,000 

       feet would give me as much radiation exposure as 

       living at the boundary of an operating nuclear power 

       plant for an entire year.
	
	

	11.  Uranium is a man-made radioactive material.
	
	

	12.  Nuclear power is the only energy source which gives 

       off radiation.
	
	

	13.  We could eliminate all exposure to radiation if we 

       wanted to.
	
	

	14.  Radiation is used in the study of art history.
	
	

	15.  A sheet of paper can block some radiation.
	
	

	16.  Nuclear medicine is another name for X-rays.
	
	

	17.  Safety standards for radiation exposure were first 

       established more than 50 years. ago.
	
	

	18.  Eating potatoes can add to my radiation exposure.
	
	

	19.  There is only one type of radiation.
	
	

	20.  The sun is a source of radiation.
	
	

	Number of correct responses


	
	


Name_________________________   Period_______   Date____________

RADIATION IN HISTORY

Radiation, like other phenomena, has existed as long as the universe has.  Over 100 years ago, scientists discovered radiation and have spent the years since learning more about it—how to detect it measure it and use it.  Many scientists have contributed to our knowledge of radiation.  Some of the milestones are listed in the left-hand column below.  Listed in the right-hand column is a time line with some world events, other discoveries and cultural developments already filed in and blank spaces where radiation history milestones can be listed.
Complete the time line on the right.  Use the spaces provided to add the radiation-related events in the proper sequence.
● (1932) The neutron is discovered by
1876—U.S. celebrates Centennial Anniversary
   English physicist James Chadwick
1881—James A. Garfield becomes 20th President
● (1919) Film badges are developed
         ________________________________________
   To measure radiation exposure                      ________________________________________
● (1895) X-rays are discovered by 
1891—Basketball is invented
   Wilhelm Roentgen                                1895 ________________________________________
● (1945) U.S. drops atomic bomb on               ________________________________________                                                         

    Hiroshima & Nagasaki / WWII ends           ________________________________________
● (1911) Ernest Rutherford credited      1903—Wright Brothers fly gas-powered airplane
   for the discovery of the proton            1905—Einstein’s relativity: E = mc2
● (1934) Otto Hahn splits the atom                _________________________________________
● (1927) The Big Bang Theory
           1910—________________________________________
   is proposed by George Lemaitre                   ________________________________________               
● (1907) X-rays first used to help                    ________________________________________
   diagnose digestive tract disorders       1914—Panama Canal opens   
● (1897) Gamma rays are discovered            ________________________________________

   by Paul Villard                                    1920—National Negro Baseball League organizes
● (1898) Alpha and Beta rays are          1926—John Baird first demonstrates television    

   Discovered by Ernest Rutherford                _______________________________________

● (1926) The “Uncertainty Principle”            _______________________________________                       
   Formulated by Werner Heisenberg     1928—Walt Disney creates Mickey Mouse
● (1887) J.J. Thomson discovered                   ________________________________________
    the electron                                                   ________________________________________                       

● (1956) First Hydrogen bomb tested    1941—Japanese bomb Pearl Harbor / U.S. enters WWII

● (1949) J.R. Arnold & W.F. Libby                 ________________________________________
   develop Carbon—14 dating                           ________________________________________
● (1912) Hans Geiger introduces his
1950—U.S. enters Korean War
   radiation detector, the Geiger counter
         ________________________________________       
● (1986) Chernobyl Nuclear Power        1963—President John F. Kennedy is assonated  
   Plant in the Ukraine explodes               1969Woodstock / 1st Man on the Moon
● (1910) Victor Hess discovers       
1974—President Richard M. Nixon resigns     

   Cosmic radiation                     
                      ________________________________________ 
● (1974) Nuclear reactor in Three Mile   1981—Ronald W. Reagan becomes 40th President
   Island, PA experiences a meltdown                _______________________________________
● (1896) Henri Becquerel discovered
1998—42nd President Bill J. Clinton is impeached
   Natural radioactivity in uranium           2009—U.S. elects 1st black President: Barack H. Obama
Name_________________________   Period_______   Date____________
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MEASURING WHAT YOU CANNOT SEE

· INTORDUCTION

The keys to science are observation and measurement, which are often used together in experiments.  Experiments are carried out to test hypotheses that attempt to explain the world around us.  Also, experiments can lead to new hypotheses.  Chemistry experiments are often designed to gather information about what cannot be directly observed.  The purpose of this activity is to demonstrate how an experiment can provide information about something that cannot be seen.

· OBJECTIVES

1.  Record data for repeated trials of an experiment

2.  Determine the unknown size of an object with indirect measurement

3.  Calculate the difference between calculated and actual size of the object

· EQUIPMENT

●  7 spheres



●  masking tape

●  meter stick



●  micrometer

· PROCEDURE

1.  Use masking tape to make a line 60 cm long on the floor.  Mark 

     the tape at 5, 15, 25, 35, 45 and 55 cm.

2.  Place 6 spheres along the marked tape and 1 sphere at a spot 

     about 1 meter away form the center of the masking tape.  Mark 

     this spot with a small piece of masking tape.

3.  Without looking, one team member will randomly roll the single 

     sphere toward the line of spheres.  The other team member will 

     keep tallies if there is a hit or a miss and replace a hit sphere back 

     into position and return the bombarding sphere back to the other 

     team member for another trial.  Continue for 50 trials.  If the 

     bombarding sphere misses the entire masking tape field, the trial 

     is a no count and another trial is made.

4.  Rotate positions and repeat step 3.

5.  Record the number of trials and hits for your team  member in the  

     data table provided

6.  Using a micrometer, measure the diameter of a single sphere.  

     Your answer should have 2 decimal places and 3 significant 

     figures as you can measure to the line or half way in between ie. 

     1.60cm or 1.65 cm.  Record the measured value in the data table.

· DATA TABLE
	# of Hits


	

	# of Misses


	

	Calculated Diameter (mm)


	

	Actual Diameter (mm)


	

	Class Diameter (mm)


	


· ANALYSIS: Calculate the diameter, in millimeters (mm), of one of the spheres to 3 significant figures using the following formula and record it in the data table.

· Diameter  =             Field width (mm)  x  number of hits              .
                             (2  x  number of target spheres  x  number of trials)

· Diameter  =  

· CONCLUSIONS

1.  On what does the hit/miss ratio depend?

2.  What would happen to your data if the size of the spheres were 

     twice as large as the ones you used?

3.  What would happen to your data if the size of the spheres were 

     half as large as the ones you used?

4.  How does the number of trials affect the results?

5.  How close did your experimental calculated value come to the 

     class value?  In other words, calculate the percent error using the 

     following equation.

· % Error   =    Exp.  -  Class     x   100%

                                     Class

· % Error   =
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IRRADIATION

__________

FDA
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Gamma Rays
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Irradiation
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Nuclear Energy
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Nuclear Radiation
__________
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Radiation

__________

__________

Radioactivity
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USDA
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Key:  ( ( )  =  You know the topic very well


( + )  =   Your familiar with the topic


( 0 )   =   You've never heard of the topic

IRRADIATION STATEMENTS

●  Directions: Place a check mark ( ( ) next to the statement that 

    you agree with or leave the space blank if you disagree with the 

    statement.

1.  _____  The likelihood of accidents and misuse with nuclear 

                 energy is greater than other forms of energy production.

2.  _____  Nuclear radiation causes cancer.

3.  _____  Forms of radiation include ultraviolet and infrared light 

                 from the sun.

4.  _____  Gamma rays used to irradiate commercial foods can 

                 cause the food to become radioactive.

5.  _____  In 1990 the FDA has approved irradiation as a method   

                 for preserving foods in the U.S.A.

6.  _____  Irradiate food is relatively common throughout the 

                 world.

7.  _____  All foods are suitable for irradiation

8.  _____  Irradiation of meats in the U.S. began in 1997

[image: image1.jpg]Nuclear energy itself is not new. Our sun, like all stars, has always
run on nuclear power. What is new about nuclear energy is how humans
use it. When scientists unlocked the secrets of the nucleus, they released
the universe’s strongest known force and made possible enormous techno-
logical benefits. Nuclear science has made important contributions to
industry, to biological research, to our energy needs, and especially to
medicine. But the production and use of nuclear energy, like all other
applications of technology, do involve some risk of accidents or misuse.

Almost every application of nuclear science can have either positive
or negative aspects. Are the risks of nuclear technology worth its bene-
fits? Some uses of nuclear technology create greater risks than others;
some offer greater benefits than others. Information in this-unit will help
you as a voting citizen make better decisions on which uses of nuclear
technology are worth their associated risks. For example, nuclear radia-
tion'can be used to treat cancer, but it can also cause cancer.

Thallium scan of heart muscles, used to investigate blood flow.
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Irradiation means exposing a sample to radiation. However, nuclear
radiation is not the only form of radiation. Other forms of radiation, such as
ultraviolet and infrared, come from the sun; microwave radiation is the kind
that pops popcorn and heats up leftovers. Thus, it is important to recognize
that “irradiated” does not mean irradiation by nuclear radiation only.
To many people, anything associated with the term nuclear and its
companion term, nuclear radiation, is cause-for alarm, even panic.
Consider the following headlines:

“Is Irradiated Food Safer?”
Ann Arbor (M) News, 3/1/92

“Food Irradiation Makes Florida Debut Amid Persistent Protests

Over Safety”
Washington Post, 1/12/92

Radiation from the sun provides the energy necessary for fruits and
vegetables to grow and ripen. In a sense, these foods are irradiated. So,
why the concern about irradiating foods, especiully if it can make them
safer for consumers? g

Food irradiation daes not mean using solar radiation for growing
foods. Rather, it has to do with irradiating various commercial foods, not
just fruits and vegetables, in order to reduce their rate of spoiling. The
radiation used for this is not sunlight, but a highly energetic form of radia-
tion called gamma rays. The gamma rays come from the natural nuclear
decompasition of particular types of cobalt or cesium.atoms. Gamma
radiation does not cause the food to become radioactive, but it destroys
bacteria, molds, and yeasts that cause foods to spoil.

[n 1963, the Food and Drug Administration (FDA) approved irradia-
tion as a method for preserving some foods; poultry was added to the List
in 1990. Worldwide, the process has been endorsed by the United Nations
World Health Qrganization (WHO) and the U.N. Food and Agriculture
Oruanization (FAQ). Food irradiation is used in more than 30 countries
for over 40 different foods, and is relatively common in European coun-
tries, Canada, and Mexico. In the United States and some other countries,
fouds preserved by irtadiation must carry labels with the inernational
logo tor irradiated tood. ;

» Improvements in food

preservation can lead to -
larger food supplies—a
particular benefit for
developing nations.

Food irradiation logo





At low doses, irradiation could be used on a wide variety of foods to eliminate insect pests, as a replacement for fumigation with toxic chemicals that is routine for many foods now. It can also inhibit the growth of molds, inhibit sprouting, and prolong the shelf life.

At higher doses, irradiation could be used on a variety of different foods to eliminate parasites and bacteria that cause foodborne disease. Many foods can be irradiated effectively, including meat, poultry, grains, and many seafood's, fruits and vegetables. It is likely to have greatest application for raw foods of animal origin that are made by mixing materials from many animals together, such as ground meat or sausage.

However, not all foods are suitable for irradiation. For example, oysters and other raw shellfish can be irradiated, but the shelf life and quality decreases markedly because the live oyster inside the shell is also damaged or killed by the irradiation. Shell eggs can sometimes be contaminated on the insides with Salmonella. However, irradiation causes the egg whites to become milky and more liquid, which means it looks like an older egg, and may not serve as well in some recipes. Alfalfa seeds used in making alfalfa sprouts can sometimes be contaminated with Salmonella.

Using irradiation to eliminate Salmonella from the seeds may require a dose of irradiation that also interferes with the viability of the seeds themselves. Combining irradiation with other strategies to reduce contamination with germs may overcome these limitations.

A variety of foods have been approved for irradiation in the United States, for several different purposes. For meats, separate approval is required both from the FDA and the USDA.
	Approval Year
	Food
	Purpose

	1963
	Wheat flour
	Control of mold

	1964
	White potatoes
	Inhibit sprouting

	1986
	Pork
	Kill Trichina parasites

	1986
	Fruit and vegetables
	Insect control, increase shelf life

	1986
	Herbs and spices
	Sterilization

	1990-FDA
	Poultry
	Bacterial pathogen reduction

	1992-USDA
	Poultry
	Bacterial pathogen reduction

	1997-FDA
	Meat
	Bacterial pathogen reduction

	1999-USDA
	Meat
	Bacterial pathogen reduction
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SHOULD YOU EAT IRRADIATED FOOD? (pg. 298)

Food irradiation has created controversy in the United States.  In 1992, irradiated strawberries went on the market in this country, the first widely sold food to be preserved in this way.  A few states have either banned or declared a moratorium on selling irradiated foods.

1.  Assume that you go to your local supermarket and see packages of 

     chicken for sale, labeled with the irradiated food logo indicating that they 

     have been preserved by gamma radiation.  You hesitate, as some 

     questions form in your mind.  List five questions you would like to have 

     answered about food irradiation to help you decide whether to buy 

     chicken or other foods that have been irradiated.

2.  A company proposed to put a large-scale food irradiation plant in your 

     community. A public hearing will be held on this matter. Make a list of 

     five questions you would want answered at the hearing.

3.  Identify two ways in which nuclear radiation is now used in your 

     community.

