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Directions:  Fill in each blank with the word that best completes the reading comprehension.

     Some of the best inventions happen by accident, like Toll House cookies. However, most inventions happen after many years of research. Scientists test and (1)  _______________________   ideas hoping to solve scientific puzzles. Good scientists use a process called the scientific method.
     The scientific method is a (2)  _______________________   of problem solving steps that help scientists answer scientific questions. You also use the scientific method when you work on experiments in your classroom. Scientists use this method to (3)  _______________________   a scientific question true or false. These questions usually are asked after scientists have made (4)  _______________________  . An (5)  _______________________   happens when you use your senses (i.e., (6)  _______________________  , smell, (7)  _______________________  , etc.) to notice what is going on around you. For example, your mom packs cut apples wrapped in plastic wrap in your lunch everyday. You notice at lunch time that the apples are slightly brown. This is an observation.
     After observing your brown apples, you ask yourself, "Why does this apple turn brown when it is cut?" This is your scientific question. You start to guess or think about possible reasons for your brown apple. The time has come for you to make a good guess or a hypothesis (8)  _______________________   on your observations. You predict that the apple turns brown because air or oxygen has touched your apple. To prove your hypothesis, you need to develop a (9)  _______________________   or plan to test your prediction.
     Your plan is very simple. You decide to (1) cut an apple into four pieces, (2) put the apple into a bowl, and (3) let the bowl with the apple sit on your kitchen counter overnight. These three steps will allow you to see if oxygen causes cut apples to change color. When you wake up in the morning, you decide to look at your apple pieces. You are met with four brown apple pieces staring at you from the bowl. Now you are ready to record your results.
     Scientists record their results either with pictures or with words. Pictures can be charts, diagrams, or graphs. Words are usually summaries or short (10)  _______________________   that explain what happened during your experiment. In this (11)  _______________________  , you may wish to mentally or in your mind record your results about your apple. You might also choose to share the results or data with your friends at the lunch table in school. You could also write a short (12)  _______________________   about your experiment and give it to your teacher. (13)  _______________________  , before you record your results make sure you include a conclusion. This conclusion or statement tells the results of your experiment. Your conclusion is, "When apples are cut and oxygen makes contact with the apples, they turn brown." When the chemicals in the oxygen combine with the natural chemicals in the apple, a change or reaction occurs. This change makes the apples turn brown.
     You are probably feeling good about your results and think that your scientific study is over. However, good scientists also ask more questions, record more observations, and offer more suggestions about the (14)  _______________________   they are studying. You may ask, "Is there a way to (15)  _______________________   cut apples from turning brown when they are exposed to oxygen?" After researching your new question, you could (16)  _______________________   suggestions to other mothers for the best way to wrap apple slices to prevent browning. Keep in mind, that (17)  _______________________   scientists investigate, they know that the scientific method is the key to unlocking scientific secrets. 



	1.  

	A hypothesis is____________.
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  An experiment
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  A good guess based on observations
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  A result of an experiment
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  None of the above



	
	2.  

The scientific method is one step scientists use to solve scientific problems.
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  False
[image: image7.jpg]


  True



	3.  

What is an observation?
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	4.  

Which statement is not a prediction?
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  I think the salt will dissolve when I add water to the cup.
[image: image11.jpg]


  I think the wood will float when I put it into the water.
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  I think I will stay home tonight.
[image: image13.jpg]


  I think the balloon will pop when the chemicals react.



	5.  

What is a conclusion?
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	6.  

After leaving the apple slices in the bowl on the counter, they turned brown.
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  False
[image: image17.jpg]


  True



	7.  

Before the hypothesis was made, it was observed that ___________.
[image: image18.jpg]


  The sliced apples had separated into more slices
[image: image19.jpg]


  The sliced apples had stayed the same color
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  The sliced apples had turned slightly brown
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  The sliced apples turned red


	8.  

Scientists do not record their results after completing experiments.
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  False
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  True




	Weather 
By Cindy Grigg 
	  
	




[image: image1.emf]1     Weather is what is happening in the air around Earth. Rain, snow, and sunny, fair days are examples of weather. Three main things cause our weather to change. Heat, wind, and moisture cause changes in our weather. Heat, of course, comes from the sun. Places near the equator get more heat from the sun than places near the North and South Poles do. Land heats up quicker than oceans. Oceans hold heat longer, though, because land cools quicker than oceans do. This uneven heating and cooling of different parts of the Earth causes winds. Winds move clouds from place to place. Clouds carry moisture that falls as rain or snow. Warm air can carry more moisture than cooler air can. Storms crop up when two different kinds of air masses meet. A mass of cold, dry air might move down from the north. A mass of warm, moist air from the south might move toward the north. The line where two kinds of air masses meet is called a front. When these two air masses meet, there is a change of weather along the front. Warm air rises. Cool air moves in to take its place. As the warm, moist air rises, it also cools. Then it more often than not rains. Storms often take place along a front.





	
	
	
	


	1.  

	What is the main idea of this story?
[image: image24.jpg]


  Moisture causes rain.
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  Weather happens in the air and weather changes because of wind, heat, and moisture.
[image: image26.jpg]


  A front is where weather happens.



	
	2.  

What is a front?
[image: image27.jpg]


  Uneven heating and cooling of different parts of the Earth
[image: image28.jpg]


  The line where two kinds of air masses meet
[image: image29.jpg]


  Warm, moist air from the south



	3.  

Where does weather happen?
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	4.  

Warm air ______.
[image: image32.jpg]


  Cools
[image: image33.jpg]


  Rises
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  Falls



	5.  

What often happens along a front?
[image: image35.jpg]


  Weather
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  Blizzards
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  Storms


	  

6.  List types of weather you can think of:
     __________________________________

     __________________________________

    __________________________________



WEATHER
	What I Know:
	What I Want to know:
	What I Learned:
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	The Water Cycle 
By Sharon Fabian 
	  
	




	
	itself

through

which

heat

oceans

ocean

challenge

particular

part

however

meets

supply

liquid

rocks

underground

sleet


	



Directions:  Fill in each blank with the word that best completes the reading comprehension.
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     If you haven't heard this before, it might sound a little disgusting, but it's true. The water that you drink today might be the same water that your little brother took a bath in last year. It might be the same water that people on the other side of the world used to wash their clothes or cook their vegetables one thousand years ago. It might even be the same water that a tyrannosaurus rex drank to wash down a hearty meal millions of years ago!
     The water that we have on the earth today is the same water that the earth has always had, and the same water that it always will have. The earth's water constantly recycles (1)  _______________________   in a process that is called the water cycle.
     The water cycle has three main stages, evaporation, condensation, and precipitation, (2)  _______________________   repeat over and over again endlessly. This process cycles water from the earth, (3)  _______________________   the air, to the clouds, and back to earth again.
     Evaporation is when (4)  _______________________  , usually from the sun, changes liquid water on the earth to water vapor which rises up into the air. When the sun dries up a puddle of water, this is evaporation. You can also see evaporation in everyday events. When you put wet clothes into your clothes dryer, and later take out dry clothes, evaporation has gotten rid of the water for you. When you paint a picture, and let it sit to dry, evaporation dries the paint.
     Condensation is the part of the process that changes water vapor back into (5)  _______________________   water or ice. As warm air rises, it (6)  _______________________   cooler air in the atmosphere, which changes it back to water or ice and forms a cloud. This is condensation. The water drops that collect on the outside of a glass of ice water or soda are also condensation. These water drops don't come from inside the glass, they condense from the air around the glass.
     Precipitation is rain, (7)  _______________________  , or snow. It is the part of the water cycle that brings our water back down to earth. As a cloud fills up with water drops or ice crystals, it starts to get heavy. Sooner or later gravity takes over, and pulls the water back to earth. It rains, or it snows.
     After the rain falls to earth, it may stay here for a long time. Some water stays (8)  _______________________   among the (9)  _______________________   for thousands of years. Eventually, (10)  _______________________  , the water will end up someplace where it can be evaporated, often in the (11)  _______________________  , and then the water cycle repeats itself. Evaporation, condensation, precipitation, evaporation, condensation, . . .
     So, if we have as much water as we ever did, why are people trying to conserve water? The problem with water is not that we might run out of it; the problem with water is keeping enough of it ready to use. The water cycle can take a long time. Much of the water that falls back to earth ends up in the (12)  _______________________  , which of course are salt water, or in glaciers, which are frozen. Only a small (13)  _______________________   of the earth's water is available for our use at any (14)  _______________________   time. And people are using more and more water all the time. So the (15)  _______________________   is to keep a (16)  _______________________   of clean, fresh water available for people to use. Drinking water that a dinosaur once drank might seem a little strange, but having to drink polluted water -- now, that would be really disgusting. 



	Name _____________________________ 
	
	
	Date ___________________ 


The Water Cycle
	1.  

	This is the name for rain or snow.
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  Precipitation
[image: image41.jpg]


  Condensation
[image: image42.jpg]


  Evaporation



	
	2.  

As the sun warms the earth, it turns water on earth into water vapor that rises into the air. This is called _____.
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  Condensation
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  Evaporation
[image: image45.jpg]


  Precipitation



	3.  

As water vapor rises, it meets cooler air that changes it back to water drops or ice crystals, which form clouds. This is called _____.
[image: image46.jpg]


  Condensation
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  Evaporation
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  Precipitation


	4.  

The water that the dinosaurs drank _____.
[image: image49.jpg]


  Is gone
[image: image50.jpg]


  Was not the same kind of water that we drink today
[image: image51.jpg]


  Is still in the water cycle
[image: image52.jpg]


  Was salt water



	5.  

The process that keeps the earth's water constantly recycling is called _____.
[image: image53.jpg]


  The water cycle
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  Precipitation
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  Evaporation
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  Condensation


	6.  

After rain falls on the earth, it may _____.
[image: image57.jpg]


  Evaporate again very soon
[image: image58.jpg]


  Travel downhill until it reaches the ocean
[image: image59.jpg]


  Stay underground for years
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  All of the above



	7.  

If we use too much water, we could use up all of the water on earth.
[image: image61.jpg]


  True
[image: image62.jpg]


  False


	8.  

Conserving water is not important.
[image: image63.jpg]


  True
[image: image64.jpg]


  False






Science Question of the Day # 1

Experimentation is an important aspect of science.  What is the most interesting experiment you have ever done?  Why did you enjoy it so much?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 1
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Use the order of operations correctly to compute the answer:




27 x (35 + 46) = ______

Science Question of the Day # 2

A process called “cloud seeding” allows scientists to make rain or snow.  Should scientists interfere with natural weather patterns?  Support your opinion.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

  ______________________________________________________________________________

Math Question of the Day # 2
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Complete the table below using the following equation:





    Y = 2x + 1

[image: image288.jpg]



Science Question of the Day # 3

The earth's distance from the sun may be one of the most important factors contributing to the existence of life on this planet.  Why do you think this is true?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 3
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       In each diagram below, write the two numbers on the sides of the “X” that are multiplied  
      together to get the top number of the “X,” but added together to get the bottom number of 
      the “X.”
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1.




      2.  


          3.
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Science Question of the Day # 4

Scientists are making new discoveries every day.  Name three discoveries you would like scientists to make in the near future.  Tell why you are hoping for these discoveries.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

  ______________________________________________________________________________

Math Question of the Day # 4
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Use your knowledge of weights and measures to determine the answer:



a.  32 lbs = ____ ounces



b.  2 ½ yards = ______ inches

Science Question of the Day # 5

Imagine you are the environmental advisor to the President of the United States.  A state wants to build a dam that would provide water for an entire city yet kill an endangered plant.  What is your advice to the President?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 5



The length of a rectangular room is 5 more than four times the width,  w, 


of the room.  Write the expression that represents the area of the room.







l




      w





A = ______________

Science Question of the Day # 6

An ecosystem is made up of plants and animals that interact with their physical environment and with each other.  Describe the ecosystem in one of the following environments: forest, pond, lake, or ocean.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 6



Use your skill in working with variables to solve the following:





If  x = 7  and  y = 8


Then


a) x + y =  ______
b) 2x + y = _______
     c) 4x = y + _____

Science Question of the Day # 7

In a food chain, one kind of organism serves as food for a second, the second serves as food for a third, and so on.  Describe an example of a food chain in action.  Try to include at least four organisms.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 7



Will 10 squared be less than, greater than, or equal to 589 – 256?


Explain.


________________________________________________


________________________________________________


________________________________________________    

Science Question of the Day # 8

Aquaculture is the farming of water animals and plants.  How important do you think aquafarms will be as food sources for people in the twenty-first century?  Explain your answer.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 8



Use the order of operations and understanding of math terms to


compute the answer:




56 + (12 divided by 2) – 15 =  ________

Science Question of the Day # 9

Name and describe some of the scientific instruments you've used.  Remember that everyday items such as thermometers are scientific instruments.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 9



Use you knowledge of exponents to determine the result:


8 x 8 x 8 x 8 x 8 x 8 in exponential form is ____________

Science Question of the Day # 10

Few plants are able to live in the polar regions of the earth, but several species of animals are able to live in these regions.  Why do you think this is so?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 10



The time in the Rocky Mountains is two hours behind New Jersey


time.  If it is 11:00 pm in Utah, what time is it in Willingboro?

Science Question of the Day # 11

Some lizards are green so they can't be seen by predators when they sit on green leaves or in green grass.  Describe some other types of animal camouflage.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 11



Use your knowledge of statistics to determine the answer:





Data:  29, 33, 28, 30, 25, 24, 21




The median of the data is  _________

Science Question of the Day # 12

A balanced diet contains foods from these groups: bread, cereal, rice and pasta; milk, yogurt, and cheese; fruits; vegetables; and meat, poultry, fish, dried beans, eggs and nuts.  Describe a meal a teenager would like that contains items from each of these groups.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 12


      In each diagram below, write the two numbers on the sides of the “X” that are multiplied  
      together to get the top number of the “X,” but added together to get the bottom number of 
      the “X.”

        1.




      2.  


          3.



Science Question of the Day # 13

What do you think is the most beautiful thing in nature?  Explain your answer.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 13



Write the number that is two less than one million:


______________________________________________

Science Question of the Day # 14

A stimulus is something in the environment that triggers a response from a living thing.  For example, a loud noise might make you flinch.  What are some of the stimuli in your current environment?  How do you respond to them?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 14



Use your knowledge of statistics to determine the answer:





Data:  7, 8, 9, 10, 6, 5, 7




The mode of the data is _________

Science Question of the Day # 15

Write two complete sentences that begin with “Science is...”

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 15



Order the following numbers from least to greatest:




1.8,   0.2,   3.1,   2.4,   0.9,   2.0,   1.4


   _____________________________________________

Science Question of the Day # 16

It seems that the earth has an endless supply of water.  Why do you think it is necessary for people to conserve and protect sources of fresh water?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 16



Use your knowledge of figures to define the following terms:


a.  acute angle: __________________________________


b.  obtuse angle: _________________________________


c.  right angle:  __________________________________


d.  reflex angle: _________________________________

Science Question of the Day # 17

Describe all the ways water is an important part of your life.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 17



Name three numbers between 12 and 13:


____________________________________________

Science Question of the Day # 18

What area of science do you find most interesting?  Why?

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 18



Use your knowledge of equations to determine the answer:


Solve for f,
f – 12 = 6






f = _________

Science Question of the Day # 19

Do you think it is easier to discover new thing today than it was 200 years ago?  Explain your answer.

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 19



Use your skills in arithmetic and word problems to determine the answer:

    Ten people are at a picnic.  Each purchases a .59 cent hot dog and a 
    .49  cent soda.  What is the total amount the group spends on food?


Total spent on hot dogs and sodas = ____________

Science Question of the Day # 20

Do you think human beings should focus on travelling to other planets or exploring the deepest parts of the ocean?  Explain your answer.
   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

   ______________________________________________________________________________

Math Question of the Day # 20




27,458 rounded to the nearest tens = _________

Charles Drew 
By Sharon Fabian

Charles Drew was born in 1904 in Washington, DC. He attended DC public schools, including Paul Lawrence Dunbar High School, named after a famous African American poet. At Dunbar High School, Charles excelled in sports. He played football, baseball, basketball, and track. In both his junior and senior years, he won medals for his achievements in sports. He was awarded the James E. Walker Memorial medal for being his school's best all around athlete.

Next, Charles applied to Amherst College in Massachusetts. He was accepted there on an athletic scholarship. Amherst must have been glad that they had offered Drew the athletic scholarship, because he went on to be a star quarterback on their football team. He was also a MVP in baseball; he was captain of his track team. He was also a high hurdles champion, not just of his college but also on the national level. In 1926, Charles Drew graduated from Amherst, one of only 16 African-American graduates in the decade of the 1920's.

With all of his athletic achievements and honors, you might wonder why Charles Drew is not a well-known name in sports today. Charles Drew is not the name of a famous Olympic athlete. He did not become a football or basketball star. This is because Charles Drew was not only a star athlete; he was also an academic star. As he progressed through high school and college, Drew excelled in both academics and athletics. Eventually, however, he had to choose one or the other, and for Charles Drew it was no contest. He chose to follow his interest in science and health and to go on to medical school to become a doctor. 

At that time, there were few opportunities for African-American students, but Drew found a good medical school called McGill University in Montreal, Canada.  There he studied medicine and continues to play sports on the side.  When his father died, in 1934, he returned to Washington, D.C. to be near his family.  He continued to study and practice medicine in the Washington, D.C. Area.

Drew became interested in the study of blood transfusions.  It had recently been discovered that people had different blood types – A, B, AB, or O.  A transfusion of the right type of blood could save a person's life.  However, blood was perishable; it would only keep for about a week.  Drew found a way to store blood much longer by only using the part of the blood called plasma.  The use of dried plasma later made transfusions even more widely available.

In 1940, Dr. Drew was put in charge of a transfusion program for people in Britain wounded in World War II.  Since British cities were being bombed daily for much of the war, there were many people who were badly wounded and in need of a transfusion.  Dr. Drew's program saved many, many lives.

Next, he returned to the United States to manage a transfusion program for the US military services.  Again, he ran a life-saving program.  A year later, he resigned in protest when he was required to separate the blood supply according to he race of the donor.  Dr. Drew knew that blood could be different from person to person according to blood type, but not by race.  A wounded soldier could die while waiting needlessly for a blood transfusion from a donor of a certain race.

Dr. Drew continued to practice medicine and surgery.  He taught many students who went on to become accomplished doctors.  He received many honors.  One of these was the Springarn Medal awarded by the NAACP.  Another was his own US postage stamp.

Dr. Drew's blood bank program was continued by the Red Cross.  The Red Cross still maintains blood banks that save the lives of countless accident and crime victims every year.

In 1950, when he was 45 years old, Dr. Drew dozed off while driving in his car.  His car crashed and Dr. Drew suffered massive injuries. Despite the efforts of the other doctors traveling with him. Dr. Drew died.  Now he is remembered, not for his skill on the basketball court or the football field, but as a great doctor who started the blood bank program that has saved so many lives.

Charles Drew

	1.  Charles Drew is best known for _____.
  A    Basketball

  B    Track
  C    Medicine
  D    Football
	2.  Dr. Drew was a ______.
  A    Medical doctor

  B    Surgeon
  C    Researcher
  D    All of the above

	3.  Dr. Drew supervised a blood bank in

Britain ____ he supervised one in the Untied States
  A    Before

  B    After
  C    At the same time
  D    None of the above
	4.  Dr. Drew grew up in ______.
  A    The District of Columbia

  B    A New England state
  C    A country other than the United States
  D    None of the above

	5.  Dr. Drew invented _______.
  A    The blood bank

  B    Football
  C    Surgery
  D    Medical school
	6.  Dr. Drew resigned from the blood bank program in the United States because ___.
  A    He preferred to work in Great Britain

  B    It insisted on separating blood by race
  C    It refused to give blood to African-American soldiers
  D    It refused to hire African-American doctors

	7.  Plasma is _______.
  A    One part of blood

  B    Easier to store than whole blood
  C    Both a and b
  D    Neither a nor b
	8.  Blood banks _______.
  A    Saved lives in World War II

  B    Save lives today
  C    Both a and b
  D    Neither a nor b


Newton's Three Laws of Motion 
By Sharon Fabian 

Isaac Newton was born in 1643. His family was wealthy, so in some ways he had advantages over other kids his age, but in other ways he was disadvantaged. Isaac's father had died before Isaac was born, and he was raised by his grandmother and other relatives. At first he probably was not encouraged to learn much in school. He didn't pay attention in school, and was described as lazy. It was only after an uncle encouraged him to prepare to go on to college that he began to take an interest in school and to develop his talents. One of the skills he developed while still in school was making model machines, including clocks and windmills. In college he began studying the latest theories in math. Soon he was coming up with theories of his own, and today Sir Isaac Newton is well known for his three laws of motion as well as for other scientific breakthroughs.


Here are Sir Isaac Newton's three laws of motion.



Law 1 - An object moving in a straight line will continue moving in a straight line, unless acted on by an outside force. Also, an object at rest will stay at rest. The word for this is inertia.



Law 2 - Force will cause a change in the motion of an object. The change in motion depends on the amount of force and the mass of the object. There is a formula for this F=ma (force equals mass times acceleration).



Law 3 - For each action, there is an equal and opposite reaction.


These three laws will make more sense, and be a lot more interesting, if you do some experiments to demonstrate each law. Maybe Sir Isaac did some similar experiments when he was testing out his theories.


To demonstrate the first law, you might want to try the old trick of pulling the tablecloth out from under the dishes on the table. If you do it just right, you will remove the table cloth without causing the dishes to crash to the floor. Then again, maybe you wouldn't want to try that one, even though Newton's first law says that objects at rest, like the dishes, will stay at rest.


Another way to demonstrate inertia is to show what can happen when you don't wear your seat belt. A safe way to demonstrate this is with a small toy truck, a clay figure, a ramp, and a brick. Place the little clay figure in the toy truck. Place the brick just a short distance past the end of the ramp. The toy truck can roll down the ramp until it hits the brick. When it hits the brick, the truck will stop suddenly, but the clay figure will keep moving forward and fly out of the truck because of inertia.


For the second law, there are many demonstrations that you can do. Anything that involves using a force to move an object would demonstrate Newton's second law. You might want to try an experiment in which you change the amount of force that you use, or change the mass of the objects that you try to move. For example, you could set up a little seesaw, made from a ruler balanced on a pencil. Try objects of different weights at the one end, and drop something on the other end to see which object moves the farthest. Or, try dropping the objects from different heights.


The third law is fun to demonstrate. One way is with a basketball and roller skates. Two kids, each wearing roller skates, stand facing each other and throw a basketball back and forth. As each kid pushes the basketball forward, he will roll backwards on his skates. That is the equal and opposite reaction described in the third law. You can also build a balloon racer to demonstrate the third law. Tie a string between two chairs, pretty far apart. Put an empty pen case or a section of a straw on the string so that it can slide along the string. Now blow up a balloon but don't tie it. Carefully tape the balloon to the pen case or straw, then let go. The action of the air shooting out of the balloon causes a reaction of the balloon racing across the string towards the opposite end.


If you don't feel like doing experiments, you can always observe Newton's laws of motion in another location, an amusement park. Roller coasters, merry-go-rounds, and bumper cars all follow Newton's three laws of motion, and are part of the science of force and motion.
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Newton's Three Laws of Motion

	1.  Sir Isaac Newton's only discovery was the three laws of motion.
  A    True
  B     False
	2.  According to the first law, an object that is sitting still will stay that way.

  A    True
  B     False

	3.  The formula F=ma means "force equals motion times acceleration."

  A    True
  B     False
	4..The third law says that some actions will produce an equal and opposite reaction.
[image: image65]  A    True
  B     False

	5.  Sir Isaac Newton probably never conducted any experiments.
[image: image66]  A    True
  B     False
	6.  One word that sums up the first law is
  A    Inertia

  B    Acceleration
  C    Motion
  D    Force

	7.  Bumper cars are an example of Newton's third law. Explain.

  ____________________________

  ____________________________

  ____________________________


	8.  A roller coaster is a good example of more than one of Newton's laws of motion. Explain.

  _____________________________

  _____________________________

  _____________________________


George Washington Carver 

George Washington Carver was born to slave parents on July 12, in Diamond Grove, Missouri. One night, as an infant, he and his mother were kidnapped by raiders. Though George was unharmed and returned to the farm, his mother disappeared and that would be the last George would see of her. Therefore, Moses and Susan Carver, owners of the farm, took responsibility for George and raised him and his brother. 

Unlike children today, George’s education didn’t start until he was twelve years old. At the time, schools were segregated and George was unable to attend the local school. As an alternative, he moved to a different county in Missouri where he attended a one room schoolhouse. George excelled in his studies and was accepted into Iowa State’s College of Agriculture and Mechanical Arts (now known as Iowa State University). Upon graduation, he was offered a position on the school’s faculty. 

Soon after that George, invited by Booker T. Washington, the founder of Tuskegee Normal and Industrial Institute (now Tuskegee University), became the head of the agricultural department at the school. George accepted and spent nearly fifty years developing new farming methods and techniques and improving crop production. During his work, George created almost five hundred agriculture-based inventions. George never patented many of his discoveries. In regard to why he didn’t, he said, “God gave them to me, how can I sell them to someone else?” 

Because of George’s new and improved farming techniques, farmers were able to produce more crops than they could use. For example, with the extra peanuts that farmers had, George developed over 300 different uses for them. He did the same with the sweet potato and the pecan. 

Over the years, his discoveries brought him fame across the country. His opinion and ideas were sought after by leaders. But George remained humble and steadfast in his work. He donated his life savings to the George Washington Carver Foundation. In 1916, he was appointed to The Royal Society of Arts in London and in 1923 he was awarded the Springarn Medal. On January 5, 1943, George died on the campus of Tuskegee Institute. 

George’s contributions to agriculture were monumental. Since his death, George has been honored in multiple ways, including having been inducted into the National Inventors Hall of Fame. 
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George Washington Carver 

1. What state was George born in? ______________________________________ 

2. What happened when he was an infant? _________________________________ 

3. Who raised him? __________________________________________________ 

4. At what age did George start his education? ____________________________ 

5. What state did George attend college in? _______________________________ 

6. What did George do after he graduated from college? ______________________ 

7. Who invited George to work at Tuskegee Institute? ________________________ 

8. How many agricultural inventions did George create? _______________________ 

9. What did George say when asked about his patents? _______________________ 

10. How many different uses did George create with the excess peanuts? _________ 

11. Other than peanuts, what other two crops did George invent uses for? ________________________________________________________________ 

12. What was the name of the medal George received in 1923? __________________ 

13. In what year did George die? ________________________________________ 

14. After his death, what Hall of Fame was George inducted into? _______________ 
	Louis Pasteur 
By Sharon Fabian 
	  
	




1     Everyone learns about the scientific method. In science class, you learn all of the steps. You learn what a variable is, and you learn that it is a good idea to experiment on just one variable at a time. You learn to have a control to compare your results to. It's just an ordinary thing that everyone learns in school now, but it wasn't always that way. Back in the early 1800's, the scientific method was something new. Many people who did experiments had never heard of variables or controls.
 
2     At that time, many people based their ideas on observations like scientists do today, but they didn't go on to use the rest of the scientific method. The result was that people believed some things to be true that seem really strange to us today. A good example is the idea of "spontaneous generation." This was the belief that life forms could occur "spontaneously" from non-living matter. People saw maggots in rotting meat, and they assumed that the maggots just showed up out of nowhere. They saw frogs in the mud after a flood, and assumed that the frogs just popped up from the mud. Beetles, eels, and many tiny bugs were thought to arrive that way. The people of that time even had a name for tiny creatures that arrived spontaneously: "animalcules."
 
3     In 1859, the French Academy of Science had a contest to see if anyone could prove, one way or the other, whether spontaneous generation really happened. Louis Pasteur entered the contest. He designed an experiment using two flasks containing meat broth. One flask had the neck bent into a certain shape so that air could still enter it, but bugs or germs from the air would settle into a bent part of the neck and not go down into the broth. The other flask was left in its normal shape. The result was that germs grew in the normal shaped flask, but not in the one with the special neck. Since germs grew in the one flask but not in the other, he proved that the germs did not spontaneously generate themselves, but arrived from the air outside the flask. Pasteur won the contest. He had proven once and for all that spontaneous generation did not really happen.
 
4     Pasteur went on to use his scientific knowledge to improve health care for the people of his time.
 
5     Perhaps his most important discovery is that diseases are caused by germs. This "germ theory of disease" is still important today and has led to the modern science of microbiology and to modern medicine.
 
6     He discovered the germs that cause diseases like pneumonia and strep throat. He also invented a process that stopped milk from causing sickness. This process was named for him and we know it as pasteurization.
 
7     He discovered that hospital workers were actually spreading diseases from one patient to another by carrying germs. He taught hospitals to use sanitary procedures to prevent the spread of germs.
 
8     Pasteur also discovered vaccines. Vaccines are weakened forms of a germ that can be used to prevent a person from catching diseases. He discovered a vaccine that would prevent dogs from getting rabies. He also discovered a treatment for humans bitten by a rabid dog. Pasteur discovered a vaccine for anthrax, too.
 
9     Pasteur was a great scientist. He used his creativity to come up with important new ideas, and he used the scientific method to prove whether they were really true. This is what Louis Pasteur himself said about scientific work: "Imagination should give wings to our thoughts, but we always need decisive experimental proof."
	Name _____________________________ 
	
	
	Date ___________________ 


Louis Pasteur
	1.  

	This article is mainly about _____.
[image: image67.jpg]


  Pasteur's early life
[image: image68.jpg]


  Pasteur's discoveries
[image: image69.jpg]


  A contest conducted by the French Academy of Science
[image: image70.jpg]


  Spontaneous generation



	
	2.  

Pasteur discovered _____.
[image: image71.jpg]


  Germs
[image: image72.jpg]


  A vaccine for anthrax
[image: image73.jpg]


  A vaccine for rabies
[image: image74.jpg]


  All of the above



	3.  

From this article you can tell that a "flask" is _____.
[image: image75.jpg]


  A chemical
[image: image76.jpg]


  A type of germ
[image: image77.jpg]


  An animal
[image: image78.jpg]


  A container


	4.  

The scientific method includes _____.
[image: image79.jpg]


  Variables and controls
[image: image80.jpg]


  Vaccines and germs
[image: image81.jpg]


  Both (a) and (b)
[image: image82.jpg]


  Neither (a) or (b)



	5.  

"Animalcules" meant _____.
[image: image83.jpg]


  Small creatures that seemed to appear spontaneously
[image: image84.jpg]


  Wild animals
[image: image85.jpg]


  Imaginary animals
[image: image86.jpg]


  Germs that caused diseases like rabies and anthrax


	6.  

What caused no germs to grow on the meat broth in the flask with the bent neck?
[image: image87.jpg]


  Germs were killed after they entered the flask
[image: image88.jpg]


  No germs could enter the flask
[image: image89.jpg]


  The meat was boiled
[image: image90.jpg]


  Germs could not get to the broth in the bottom of the flask



	7.  

What was the result of the experiment that Pasteur performed for the French Academy of Science contest?
[image: image91.jpg]


  He proved that maggots grow on meat
[image: image92.jpg]


  He proved that spontaneous generation didn't happen
[image: image93.jpg]


  He proved that diseases were caused by germs
[image: image94.jpg]


  He proved that spontaneous generation happened.


	8.  

Explain in your own words how Pasteur's discoveries led to modern medicine.
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George Edward Alcorn, Jr.

A noted academic and administrator, George Edward Alcorn, Jr. is a pioneer in the field of semiconductor devices and one of the top inventors in the field of aerospace. 

Born March 22, 1940 in Indianapolis, Indiana, George was the son of Arletta and George Alcorn, Sr., an auto mechanic. Both parents promoted the virtu of education to George, Jr. and his younger brother Charles.

George was an excellent student in high school and entered Occidental College in Los Angeles, California on an academic scholarship. He was a remarkable athlete and received varsity letters in baseball and football. He also graduated with honors with a degree in physics in 1962 and followed this by enrolling in the Nuclear Physics program at Howard University. He completed his Master's work in 1963.

He obtained work during the summers of 1962 and 1963 at North American Rockwell, a leading aerospace company. He worked in the company's the space division and was assigned to perform computer analysis on the orbital mechanics and launch trajectories for rockets and missiles. Some of his work involved the Titan and Saturn rockets from the National Aeronautics and Space Administration's (NASA) Apollo space missions and well as the NOVA missile.

In 1964, Alcorn applied for a research grant from NASA to study the concept of negative ion formation. He was awarded the grant and conducted his research from 1965 to 1967. At the same time, he was enrolled in the Physics program at Howard University and received a PhD in Atomic and Molecular physics in 1967. Finally, after tremendous success and researcher, George took a moment to focus on his personal life and got married to Marie DaViller in 1969.

Alcorn signed on with Philco-Ford, a division of the Ford Motor Company. Philco-Ford produced a wide array of products, ranging from car radio to television set. It also had an aerospace division which developed satellite tracking systems for NASA's manned space program. Alcorn served as a senior scientist for the aerospace division. He later worked as a senior physicist for PerkinElmer, a multinational technology corporation and then as an advisory engineer for International Business Machines (IBM). His relationship with IBM proved quite valuable in 1973 when he was selected to teach as an IBM Visiting Professor in Electrical Engineering at Howard University (eventually becoming a full professor). As if his schedule was not already busy enough, he also taught Electrical Engineering at the University of the District of Columbia as a full professor.

In 1978, Alcorn left IBM and joined NASA where he invented an imaging X-ray spectrometer which used thermomigration of aluminum. X-ray spectrometry is used to provide data which can be analyzed for a number of applications, including for obtaining information about remote solar systems and other space objects. He would receive a patent for the device in 1984. As a result of the significance of this work, he was the NASA/GSFC Inventor of the Year (GSFC is an acronym for the Goddard Space Flight Center, NASA's first space flight center established in May of 1959). In 1986 he developed an improved method of fabrication using laser drilling.

Because of his success in his endeavors, NASA placed him in an administrative/management position as the deputy project manager for advanced development of new technologies for use in the International Space Station, Freedom. In 1990 he was named the manager for advanced programs for NASA/GSFC and in 1992 became the head of the Office of Commercial Programs at GSFC, helping to find commercial uses for the new technologies developed at GSFC. Later he ran the GSFC Evolution program which oversaw the development and running of the space station. In 1994, he oversaw a space shuttle experiment which utilized a "Robot Operated Material Processing System" to conduct the manufacturing of material in the microgravity of space.

In 1999, he was awarded the Government Technology Leadership award and two years later was awarded special congressional recognition for his work for aiding business in the Virgin Island in employing technology. Finally in 2005 he was named the Assistant Director for Standard/Excelent - Applied Engineering and Technology Directorate for GSFC.


Over his career, Alcorn created numerous noteworthy inventions and secured more than 25 patents. He is seen as a pioneer in the field of plasma semiconductor devices. His concept and implementation of "plasma etching" has become a standard in the industry. He also served his community well over the years, involving himself in programs aimed at recruiting minorities and women to NASA as well as programs to encourage inner-city children to focus on science. In 1984, Alcorn was awarded the NASA-EEO medal for his efforts and was honored by Howard University with its Heritage of Greatness award. 

George Alcorn is a well-rounded academic and leader in the field of space science, but his contributions as a manager as well as a community leader distinguishes him in the field of science.

Valerie Thomas

As a child, Valerie Thomas became fascinated with the mysteries of technology, tinkering with electronics with her father and reading books on electronics written for adolescent boys. The likelihood of her enjoying a career in science seemed bleak, as her all-girls high school did not push her to take advanced science or math classes or encourage her in that direction. Nonetheless, her curiosity was piqued and upon her graduation from high school, she set out on the path to become a scientist. 

Thomas enrolled at Morgan State University and performed exceedingly well as a student, graduating with a degree in physics (one of only two women in her class to do so). She accepted a position with the National Aeronautics and Space Administration (NASA), serving as a data analyst. After establishing herself within the agency, she was asked to manage the "Landsat" project, an image processing system that would allow a satellite to transmit images from space.  

In 1976 Thomas attended a scientific seminar where she viewed an exhibit demonstrating an illusion. The exhibit used concave mirrors to fool the viewer into believing that a light bulb was glowing even after it had been unscrewed from its socket. Thomas was fascinated by what she saw, and imagined the commercial opportunities for creating illusions in this manner.

In 1977 she began experimenting with flat mirrors and concave mirrors. Flat mirrors, of course, provide a reflection of an object which appears to lie behind the glass surface. A concave mirror, on the other hand, presents a reflection that appears to exist in front of the glass, thereby providing the illusion that they exist in a three-dimensional manner. Thomas believed that images, presented in this way could provide a more accurate, if not more interesting, manner of representing video data. She not only viewed the process as a potential breakthrough for commercial television, but also as scientific tool for NASA and its image delivery system.

Thomas applied for a patent for her process on December 28, 1978 and the patent was issued on October 21, 1980. The invention was similar to the technique of holographic production of image recording which uses coherent radiation and employs front wave reconstruction techniques which render the process unfeasible due to the enormous expense and complicated setup. Parabolic mirrors, however, can render these optical illusions with the use of a concave mirror near the subject image and a second concave mirror at a remote site. In the description of her patent, the process is explained. "Optical illusions may be produced by parabolic mirrors wherein such images produced thereby are possessed with three dimensional attributes. The optical effect may be explained by the fact that the human eyes see an object from two viewpoints separated laterally by about six centimeters. The two views show slightly different spatial relationships between near and near distant objects and the visual process fuses these stereoscopic views to a single three dimensional impression. The same parallax view of an object may be experienced upon reflection of an object seen from a concave mirror." (http://www.freepatentsonline.com/4229761.html). The Illusion Transmitter would thus enable the users to render three-dimensional illusions in real-time.

Valerie Thomas continued working for NASA until 1995 when she retired. In addition to her work with the Illusion Transmitter she designed programs to research Halley's Comet and ozone holes. She received numerous awards for her service, including the GSFC Award of Merit and the NASA Equal Opportunity Medal.  In her career, she showed that the magic of fascination can often lead to concrete scientific applications for real-world problem-solving.



Make It Rain

Make it rain!
The purpose of this experiment is to see condensation.
[image: image97.png]Stuff you need




Large, wide-mouth container, such as a mayonnaise jar
Hot water
[image: image98.png]



Ice cubes 
Small plate to hold ice cubes
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Index card
[image: image100.png]Make it happen



1. Pour two inches of very hot tap water into the glass container and cover with the plate. Allow water to sit for a few minutes. 

2. Place ice cubes on the plate.
3. Watch what happens.
[image: image101.png]What's happening?





 INCLUDEPICTURE "http://eo.ucar.edu/webweather/images/what.gif" \* MERGEFORMATINET [image: image102.png]What does this have to do with the weather?





 INCLUDEPICTURE "http://eo.ucar.edu/webweather/images/dropguy3.gif" \* MERGEFORMATINET [image: image103.png]


The cold plate causes the moisture in the warm air to condense and form water droplets. This is the same thing that happens in the atmosphere as warm, moist air rises and meets colder temperatures high in the atmosphere. Water vapor condenses and forms precipitation that falls to the Earth as rain, 

Make It Rain

Student Summary Page

	Name of the Activity:  _______________________________________

	What we did in this activity:

	What we learned in this activity:

	New vocabulary we learned in this activity:
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	Clouds and Precipitation 
By Sharon Fabian 
	  
	




1     Clouds look very light, the way they float up there in the sky, but clouds are made up of water and ice, two rather heavy materials. Sometimes a cloud gets too heavy. Then, what happens? No, the cloud doesn't just fall right out of the sky, crashing down to earth with a giant roar. What a cloud does, when it gets too heavy, is gradually drop the extra water or ice, bit by tiny bit. These tiny bits of water and ice are what we call precipitation. Precipitation comes in several forms: rain, snow, hail, sleet, and freezing rain.
 
2     There are different types of clouds, and once you learn to recognize them, you will have a good clue as to whether any precipitation might be on the way. The names of the clouds give you some more information. Many of the cloud names are based on Latin roots. Here are a few of the main ones, and what each one means.

	cumulus - heap
stratus - layer
cirrus - curl
nimbus - rain



 
3     Clouds are sometimes grouped according to how high they are in the sky. There are high clouds, mid-level clouds, and low clouds. Another group is vertical clouds, or clouds that pile up high into the sky.
 
4     High level clouds include cirrus clouds and cirrostratus clouds. Cirrus clouds are the thin, wispy ones. They are a sign of fair weather. Cirrostratus clouds are actually thin sheets of ice crystals. The sun can shine right through cirrostratus clouds. Sometimes you can barely see them. If you see a halo around the sun or moon, it may be cirrostratus clouds. These clouds are 20,000 feet or more above the earth.
 
5     Mid-level clouds include altocumulus and altostratus clouds. Both of these sometimes provide light precipitation. The prefix "alto" means high, and these clouds are up there; they're just not the very highest ones. Mid-level clouds are from 6,500 to 20,000 feet above the earth.
 
6     Low level clouds include nimbostratus and stratocumulus clouds, and also clouds that are right on the ground, called fog. Nimbostratus and stratocumulus clouds may provide precipitation, and they can also develop into vertical storm clouds. Low level clouds are below 6,500 feet.
 
7     Vertical clouds are the heaped up ones, so their names include the root "cumulus." The big, towering storm clouds are called cumulonimbus. These clouds have lots of ice, and also build up electrical charges, which can produce lightning. Sometimes you will see a single cumulonimbus tower, and sometimes you might see a whole line of these giants. Either way, these are the ones to watch out for. Cumulonimbus clouds produce thunderstorms with heavy rain, thunder, and lightning.
 
8     Sometimes precipitation falls as rain, and sometimes it falls as snow, sleet, hail, or frozen rain. This depends on the atmosphere that the drops fall through after they leave their cloud. If the atmosphere is warm enough, we get rain. If the atmosphere is cold enough to keep the drops frozen, we get snow or one of the other forms of frozen precipitation. Sometimes the same storm will drop snow on a mountain, and drop rain on the valley next door, just because the air over the valley is warmer.
 
9     To find out what each of the cloud names mean, just look back at the Latin roots and combine the right ones.
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Clouds and Precipitation
	1.  

	The word that means rain, snow, hail, sleet, and freezing rain is _____.
[image: image105.jpg]


  Prediction
[image: image106.jpg]


  Cumulonimbus
[image: image107.jpg]


  Precipitation
[image: image108.jpg]


  Clouds



	
	2.  

The type of cloud that produces thunderstorms is _____.
[image: image109.jpg]


  Altocumulus
[image: image110.jpg]


  Nimbostratus
[image: image111.jpg]


  Cumulonimbus
[image: image112.jpg]


  Cirrostratus



	3.  

Layers of curly clouds are called _____.
[image: image113.jpg]


  Nimbostratus
[image: image114.jpg]


  Cumulonimbus
[image: image115.jpg]


  Altocumulus
[image: image116.jpg]


  Cirrostratus


	4.  

Layers of rain clouds are called _____.
[image: image117.jpg]


  Nimbostratus
[image: image118.jpg]


  Cirrostratus
[image: image119.jpg]


  Cumulonimbus
[image: image120.jpg]


  Altocumulus



	5.  

Heaps of rain clouds are called _____.
[image: image121.jpg]


  Altocumulus
[image: image122.jpg]


  Cumulonimbus
[image: image123.jpg]


  Cirrostratus
[image: image124.jpg]


  Nimbostratus


	6.  

Clouds are made of _____.
[image: image125.jpg]


  Water
[image: image126.jpg]


  Ice
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  Oxygen
[image: image128.jpg]


  Either (a) or (b)



	7.  

The same storm can produce both rain and snow.
[image: image129.jpg]


  True
[image: image130.jpg]


  False


	8.  

Precipitation falls when clouds get too heavy with water and ice.
[image: image131.jpg]


  True
[image: image132.jpg]


  False
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Cirrus Clouds[image: image134.png]



Cirrus clouds are the most common of the high clouds. They are composed of ice and are thin, wispy clouds blown in high winds into long streamers. Cirrus clouds are usually white and predict fair to pleasant weather. By watching the movement of cirrus clouds you can tell from which direction weather is approaching. When you see cirrus clouds, it usually indicates that a change in the weather will occur within 24 hours.
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Stratus Clouds[image: image137.png]



Stratus clouds are uniform grayish clouds that often cover the entire sky. They resemble fog that doesn't reach the ground. Light mist or drizzle sometimes falls out of these clouds.



[image: image139.png]


Cumulus Clouds[image: image140.png]



Cumulus clouds are white, puffy clouds that look like pieces of floating cotton. Cumulus clouds are often called "fair-weather clouds". The base of each cloud is flat and the top of each cloud has rounded towers. When the top of the cumulus clouds resemble the head of a cauliflower, it is called cumulus congestus or towering cumulus. These clouds grow upward and they can develop into giant cumulonimbus clouds, which are thunderstorm clouds.



Fog is a cloud on the ground. It is composed of billions of tiny water droplets floating in the air. Fog exists if the atmospheric visibility near the Earth's surface is reduced to 1 kilometer or less.



Contrails are condensation trails left behind jet aircrafts. Contrails form when hot humid air from jet exhaust mixes with environmental air of low vapor pressure and low temperature. The mixing is a result of turbulence generated by the engine exhaust.




Make Fog/Clouds

MAKE FOG [image: image144.png]



MATERIALS:
· glass jar
· strainer
· water 
· ice cubes 
PROCESS:
Fill up the jar completely with hot water for about a minute.
Pour out almost all the water, but leave about one inch in the jar.
Put the strainer over the top of the jar.
Place a few (3-4) ice cubes in the strainer.
Watch what happens!
EXPLANATION:
The cold air from the ice cubes collides with the warm, moist air in the bottle causing the water to condense and forming an eerie fog. 

Make Fog/Clouds

Student Summary Page

	Name of the Activity:  _______________________________________

	What we did in this activity:

	What we learned in this activity:
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Measuring Wind

o get the most wind energy, you need to know where the best winds are! What's an anemometer? It indicates the speed of the wind - sort of like a wind speedometer. 

What you will need

· Scissors

· 4 small paper cups (like drinking cups)

· A marking pen (any color)

· 2 strips of stiff, corrugated cardboard -- the same length

· Ruler

· Stapler

· Push pin

· Sharpened pencil with eraser on the end

· Modeling clay

· A watch that shows seconds

Instructions 
1. Cut off the rolled edges of the paper cups to make them lighter.

2. Color the outside of one cup with the marking pen.

3. Cross the cardboard strips so they make a plus ( ) sign. Staple them together.

4. Take the ruler and pencil and draw lines from the outside corners of where the cardboard strips come together to the opposite corners. Where the pencil lines cross will be the exact middle of the cross.

5. Staple the cups to the ends of the cardboard strips; make sure the cups all face the same direction.

6. Push the pin through the center of the cardboard (where the pencil lines cross) and attach the cardboard cross with the cups on it to the eraser point of the pencil. Blow on the cups to make sure the cardboard spins around freely on the pin.

7. Place the modeling clay on a surface outside, such as a porch railing, wooden fence rail, a wall or a rock. Stick the sharpened end of the pencil into the clay so it stands up straight.

Observations

Using your watch, count the number of times the colored cup spins around in one minute. You are measuring the wind speed in revolutions (turns) per minute. Weather forecasters' anemometers convert this reading into miles per hour. Keep a record of the wind speeds you're measuring for the next few days. This will help you compare wind speeds.

Now, go around to different areas of your neighborhood or school yard. Make sure to try hills and higher areas. Compare the different rates of revolutions per minute. Compare them during different times of the day. Is the wind the same in the morning, afternoon and evening? How does the wind compare in different locations? Compare observations. 

Materials and Equipment

· 5 three ounce paper cups (Dixie Cups) 

· 2 soda straws 

· pin 

· paper punch 

· scissors 

· stapler 

· sharp pencil with an eraser 

· ruler 

· a fan with at least three different speeds (high, medium, and low) 

Experimental Procedure

1. Take four of the paper cups and use the paper punch to punch one hole in the side of each cup, about a half inch below the rim. 

2. Take one of the four cups and push a soda straw through the hole. Fold the end of the straw and staple it to the side of the cup across from the hole. Repeat this procedure for another one-hole cup and the second straw. 

3. Take the fifth cup and punch four equally spaced holes in the side of the cup, about a quarter inch below the rim. Then punch a hole in the center of the bottom of the cup. 

4. Slide one cup and straw assembly through two opposite holes in the cup with four holes. Push another one-hole cup onto the end of the straw just pushed through the four-hole cup. 

5. Bend the straw and staple it to the one-hole cup, making certain that the cup faces the opposite direction from the first cup. Repeat this procedure using the other cup and straw assembly and the remaining one-hole cup. 

6. Align the four cups so that their open ends face in the same direction either clockwise or counter-clockwise around the center cup. 

7. Push the straight pin through the two straws where they intersect. 

8. Push the eraser end of the pencil through the bottom hole in the center cup. Push the pin into the end of the pencil eraser as far as it will go. 

9. Now your anemometer is ready for use! It should look like this: 



Measuring Wind

1. Now set up the fan on one side of the room and mark a line with tape on the other side of the room from the fan, about 6–8 steps away. 

2. Turn the fan on low speed and stand on the line across the room. Hold up your anemometer and count the number of turns your fan makes in a minute. Get someone to help you time the minute with a kitchen timer so that you can do the counting. 

3. If you find that the anemometer is moving too fast for you to count then you will need to increase your distance and try the experiment again. Remember, all of your data needs to be collected from the same distance for each speed, as a control. 

4. Repeat step 11 for the other speeds of the fan (medium and high), each time taking at least three different readings and averaging the results. You can calculate the average by adding the three readings together and dividing the answer by three. You should keep your data organized in a data table like this: 

	Fan Speed 
	Wind Speed in Revolutions per Minute (rpm) 

	
	1st Reading 
	2nd Reading 
	3rd Reading 
	Average

	Low
	 
	 
	 
	 

	Medium
	 
	 
	 
	 

	High
	 
	 
	 
	 


5. Now you need to make a graph of your data so you can analyze your results. On the left side of the graph (y-axis) put a scale for your anemometer readings in revolutions per minute. On the bottom of the graph (x-axis), put a mark for each of the different fan speeds (low, medium, high). Then draw a bar for the average reading for each of the fan speeds. 

6. How did your anemometer work? What happens to the number of turns of the anemometer in revolutions per minute as the wind speed increases? 

Variations

· Try using your home-made anemometer to measure the wind speed outside. You can track the changes in wind speed over several days at your home. How often does the speed of the wind change where you live? 

· You can also take your wind meter around town to find out if some parts of town are more windy than other parts of town. If you live near the ocean, is it windier at the beach or inland? If you live near the mountains or a tall hill, is it windier at the top or at the bottom? 

· Try making other weather instruments to track weather patterns in your backyard. You can make a rain gauge to measure precipitation and a wind vane to measure wind direction. Track the weather over several days. How does your data compare to the local news forecast? 

· For a more advanced project, you can calculate the actual velocity of the wind. Calculate the circumference (in meters) of the circle made by the rotating paper cups. Multiply your RPM value by the circumference of the circle, divide by 60, and you will have an approximation of the velocity of at which your anemometer spins (in meters per second). Your anemometer doesn't need to be pointed in the wind for use. You should be aware that some forces are being ignored including drag and friction for this elementary anemometer design, so the velocity at which your anemometer spins is not going to be exactly the same as the wind speed. 

· For more science project ideas in this area of science, see Weather & Atmosphere Project Ideas. 

Credits

Sara Agee, Ph.D., Science Buddies
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Making a Pinwheel
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1. Begin with a square of paper.
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2. Fold your square, corner to corner, then unfold.
	[image: image148.png]2\




3. Make a pencil mark about 1/3 of the way from center.
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4. Cut along fold lines. Stop at your pencil mark.
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5. Bring every other point into the center and stick a pin through all four points.
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6. The head of the pin forms the hub of the pinwheel.
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7. Turn your pinwheel over - make sure the pin pokes through in the exact center.
8. Roll the pin around in little circles to enlarge the hole a little. This guarantees your pinwheel will spin freely
	[image: image153.png]



9. Stick the pin into a thin dowel.
Hint: Separate your pinwheel from the dowel with two or three beads. Stick the pin through the beads first, then - into the dowel.
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TORNADOES

	What I Know:
	What I Want to know:
	What I Learned:

	
	
	


Make a Tornado In A Bottle

How long does it take to empty a soda bottle full of water? You'll amaze your dinner guests and explore some of the scientific properties of air and water when you learn how to empty a full bottle of water in just a few seconds!

Materials

· Two plastic soda bottles (1 or 2 liter size)

· Pitcher of water

· Stopwatch or watch with a second hand to record your times

· Tornado Tube connector toy

· Remove any label from the soda bottle so you have a clear view of the inside. 

· Fill the soda bottle to the top with water. If you do not have access to a sink nearby or you don't want to move the dinner party to the kitchen, use a large pitcher to fill the bottle.

· Here's the challenge: How long will it take to empty all of the water in the bottle into the pitcher on the table? Record your prediction on a piece of paper.

· Without squeezing the sides of the bottle, turn it over and time how long it takes to empty all of the water. You might want to repeat this several times to validate your results. Do the test 3 times and average the results. Keep a table of your results and call this method the Glug-Glug Method. Be sure to use the same amount of water for each of the trials.

· Fill the bottle to the top with water just as you did before. However, this time swirl the water by moving the bottle in a clockwise or counter-clockwise motion while the water is pouring out. Keep swirling the water until you see the formation of what looks to be a tornado! The water begins to swirl in the shape of a vortex and flows out of the bottle very quickly. 

· Time this method as you did before, only call it the Vortex Method. Repeat the test several times and average the results. Which method allows the water to exit the bottle more quickly?

The Tornado Tube is a very popular science toy that connects two soda bottles, one filled with water, the other filled with air. Simply swirl the liquid in the bottles and in seconds a twisting, turning, spiraling vortex appears.

Twist of Color - Try adding 2 ounces of colored lamp oil to the water. Lamp oil is available at most department stores where oil lamps are sold. The oil will float on the surface of the water since oil is less dense than water. When the oil and water swirl together, the less dense oil travels down the vortex first and creates a "colored tornado" effect.

How does it work?

If you've ever seen a dust devil on a windy day or watched the water drain from the bathtub, you've seen a vortex. A vortex is a type of motion that causes liquids and gases to travel in spirals around a center line. A vortex is created when a rotating liquid falls through an opening. Gravity is the force that pulls the liquid into the hole and a continuous vortex develops.

Swirling the water in the bottle while pouring it out causes the formation of a vortex. The vortex looks like a tornado in the bottle. The formation of the vortex makes it easier for air to come into the bottle and allows the water to pour out faster. If you look carefully, you will be able to see the hole in the middle of the vortex that allows the air to come up inside the bottle. If you do not swirl the water and just allow it to flow out on its own, then the air and water have to essentially take turns passing through the mouth of the bottle, thus the glug-glug sound.
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	Using Technology to Study Lightning 
By Cindy Grigg 
	  
	




1     By the time you finish reading this sentence, lightning will have flashed more than five hundred times around the world. This common occurrence can have dangerous results. Each year in the United States alone, lightning kills almost one hundred people. It also causes several hundred million dollars in damage.
 
2     A bolt of lightning can travel at a speed of 136,000 miles per hour (220,000 km/h). It can reach temperatures of 54,000 degrees Fahrenheit (30,000 degrees Celsius), which is hot enough to melt sand into glass. Lightning heats nearby air to about 18,000 degrees Fahrenheit (10,000 degrees Celsius) nearly instantly, which is almost twice the temperature of the sun's surface. The heating creates a shock wave that is heard as thunder.
 
3     Even though controlling this awesome outburst of Mother Nature may seem impossible, scientists around the world are searching for ways to do just that. Scientists have learned many things about lightning in the more than 250 years since Benjamin Franklin did his kite experiment. Natural lightning is very difficult to study. Scientists must know where it is going to strike and have their instruments at that point and ready ahead of time. So today when scientists want to study lightning, they stand in a carefully insulated trailer. Then they launch a rocket toward a thundercloud to create an artificial lightning bolt.
 
4     During a normal lightning strike, several things happen. First, electric charges build up at the bottom of a cloud. The cloud then emits a line of negatively charged air particles that zigzags toward the Earth. The attraction between these negatively charged air particles and positively charged particles from objects on the ground forms a plasma channel.
 
5     Remember that plasma is the fourth state of matter. It is a gas that has become ionized- its electrons are no longer bound to the atom. The free electrons make the gas highly conductive to electrical charges. This channel is the pathway for a lightning bolt. As soon as the plasma channel is complete- BAM!-between three and twenty lightning bolts separated by thousandths of a second travel along it.
 
6     Armed with this information, scientists are now trying to find ways to redirect these naturally occurring plasma channels. One idea is to use laser beams. A laser beam directed into a thundercloud can charge the air particles in its path, causing a plasma channel to develop and forcing lightning to strike.
 
7     By creating the plasma channels, scientists can catch a bolt of lightning before it strikes and direct it to a safe area of the ground. Scientists can simply use lasers to direct naturally occurring lightning to strike where they want it to.
 
8     Laser technology is not without its problems. The machines that generate laser beams are big and expensive. They can be struck by misguided lightning bolts. And it is not yet clear that creating plasma channels will be enough to prevent the devastating effects of lightning.
 
9     Researchers from NASA have sent up test rockets with trailing copper wires. They are trying to determine the atmospheric conditions necessary for aircraft and rockets to trigger lightning strikes. Scientists have found that a rocket is more likely to trigger lightning when a thunderstorm is fairly inactive.
 
10     The Electric Power Research Institute uses small rockets to create and direct lightning strikes. They want to study the impact of lightning on electric utility equipment such as power lines and transformers. Laser-triggered lightning could be used to protect electric power stations, rocket launching pads, and other sensitive areas.
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Using Technology to Study Lightning

	1.  

	In the United States, about how many people are killed each year by lightning?
[image: image155.jpg]


  One hundred
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  One thousand
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  Fifty
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  Five hundred



	
	2.  

What causes thunder?
[image: image159.png]
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	3.  

Why do scientists who study lightning try to create artificial lightning?
[image: image161.jpg]


  It is less dangerous than natural lightning.
[image: image162.jpg]


  Scientists must know where it is going to strike and have their instruments at that point and ready ahead of time.
[image: image163.jpg]


  Artificial lightning carries less heat and electricity.
[image: image164.jpg]


  All of the above


	4.  

Put these events in order.

[image: image165.png]


______, ______, ______, ______
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 a.  

Lightning bolts travel along the plasma channel.

[image: image167.png]



 b.  

Electric charges build up at the bottom of a cloud.

[image: image168.png]



 c.  

The cloud then emits a line of negatively charged air particles that zigzags toward the Earth.

[image: image169.png]



 d.  

A plasma channel is formed.



	5.  

What is plasma?
[image: image170.jpg]


  The fourth state of matter
[image: image171.jpg]


  A gas that has become ionized
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  A gas with free electrons no longer bound to the atom
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  All of the above


	6.  

What is one way scientists are trying to redirect plasma channels to control where lightning strikes?
[image: image174.jpg]


  Laser beams
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  Electric utility equipment
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  Rocket launching pads
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  All of the above




Make a Thunderstorm

Make Convection Currents!
The purpose of this experiment is to see convection.
[image: image178.png]Stuff you need





 INCLUDEPICTURE "http://eo.ucar.edu/webweather/images/containr.gif" \* MERGEFORMATINET [image: image179.png]



One clear plastic container about the size of a shoebox
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Red food coloring
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Ice cubes made with water dyed with blue food coloring
[image: image182.png]



Colored pencils
[image: image183.png]



Index card
[image: image184.png]Make it happen



1. Fill the plastic container 2/3 full of room temperature water. 

2. Let the water sit for 30 seconds or until it is completely still.
3. Place a blue ice cube at one end of the plastic container.
4. Add two drops of red food coloring to the water at the opposite end of the plastic container. Be careful not to disturb the water.
5. Observe where the red and blue food coloring goes.
6. Using the red and blue pencils to draw what you see happening.
[image: image185.png]What's happening?
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Where did the red go? 
How about the blue?
Water is flowing from one position to another; heat is being transferred; convection is occurring in the container! The cold, blue water sinks, while the warmer, red water rises. The red water stays higher than the blue.
[image: image187.png]What does this have to do with the weather?




What type of air mass does the redwater represent? Red water represents a warm air mass.
How about the blue? Blue water represents a cold air mass.
How does this relate to a thunderstorm?
A thunderstorm is caused by unstable air. A body of warm air is forced to rise by an approaching cold front. A strong, persistent updraft of warm moist air is formed. The approaching cold front helps build the updraft into a cumulus cloud. Speeds of an updraft have been recorded at 90 miles per hour. When the warm air rises and meets the cold air, it condenses (releases latent heat). The heat helps fuel the thunderstorm. The next stage is when the cumulus cloud has grown into a cumulonimbus cloud rising above 30,000 feet. Then a downdraft forms, bringing cold air and precipitation down to the Earth's surface.
Make a Thunderstorm
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Make a Rainbow

Studying the weather is one of the easiest and least expensive ways to introduce your child to science. Weather is present every day - in the wintery winds, the sunny summer, and the occasional rainbow overhead. If the sun is shining right after a rain, look up and you may catch one.

But you don't need to wait for rain to show your child a real rainbow. With this activity, you'll recreate the conditions which make rainbows appear, and teach your child the science behind all those pretty colors!

What You Need:

· Sunny day

· Shallow glass baking dish

· Mirror

· Water

· Adult helper

· White paper or cardboard

What to Do:

1. Put the glass baking dish flat on the ground or a table. 
2. Place the mirror in the dish. Lean it up against one side.

3. Turn the dish so the mirror faces the sun.

4. Add water until the dish is about half full.

5. Have the helper hold up the paper at the end of the dish away from the mirror and move it around slowly. Watch for the sunlight bouncing off the mirror.

What Happened?

A rainbow appeared! The water in the dish bent the sunlight. Even though sunlight looks white, it has colors in it. And when the light is bent, it breaks up into red, orange, yellow, green, blue, indigo (a purplish color) and violet. This is called refraction. It's how white sunlight puts a rainbow on the paper. After a rain, lots of small drops are still in the air. When sunlight hits the drops, the light bends to make a rainbow, just like the rainbow you made.

Mix a Rainbow

  This is a beautiful experiment to accompany a lesson on the color spectrum. Each student should have a bowl and 1 cup of milk (a carton of white milk from the cafeteria would work perfectly for this experiment). Have the students pour their milk into their bowls. Next, have each student add three drops of blue food coloring at one edge of the bowl, in the milk. On another edge of the milk, have each student add three drops of red food coloring. On one more edge of the milk, have the students add three drops of yellow food coloring. Finally, have each student add a drop of dish soap in the center of the milk. The soap will not mix with the milk; instead, it will spread, grabbing the food coloring. As the food coloring combines, it will form new colors, making beautiful rainbows in the bowls of milk. 


Read more: Hands-On Science Activities for Primary Grades | eHow.com http://www.ehow.com/list_6120677_hands_on-science-activities-primary-grades.html#ixzz0sJCsZ9vQ
Make a Rainbow
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Make Dew and Frost

Frost Facts

Take a can or orange juice from the freezer and set it on the counter for a few minutes. That cold, sugary-looking coating on the outside of the can is frost. Scrape some into your hand. Did it melt into water? Where did the frost on the outside of the can come from? Did it appear out of thin air?

Actually, it did -- air has water vapor (water in the form of a gas) in it. You can not see water vapor because it is invisible. Warm air can hold more water vapor than cool air so when air is cooled below its dew point some of the water vapor condenses into liquid water droplets.

If the temperature falls below the freezing point of water (32°F, 0° C), the droplets freeze and ice crystals "grow" on them. Sometimes, the water vapor changes directly into ice crystals. If you live in an area with cold winters, you have probably seen frost on the ground. Frost forms best on clear, windless nights. As air near the earth cools below its dew point, frost begins to form on grass, leaves, and other cold surfaces.

Making Frost

Materials:
• Crushed ice
• Two empty cans
• Salt
• Large spoon

Procedure:
1. Label one can as "ice and salt." Add 2 cups crushed ice and 1/2 cup salt. Stir well.
2. Label the second can as "only ice." Put 2 cups crushed ice in it.
3. In a few minutes, touch the outsides of both cans.
4. Wait 30 minutes. Observe both cans again.

What did you learn?

Q: Did adding salt to the ice change its temperature?
A: Salt water has a lower melting point (or freezing point) than plain water, so the can with the salted ice will be coldest.

Q: Why did the dew on one can turn to frost and not the dew on the other can?
A: The dew on the salted ice can turned into frost because the melting point of water/salt is much less than the freezing point of water. It was as if that can had been placed in a freezer. The plain ice can was at the melting point of water, so the dew did not freeze.

MAKE DEW & FROST [image: image189.png]



MATERIALS:
· 2 tin cans without a lid (condensed soup cans work well, but peel the labels off)
· rock salt or table salt
· crushed ice
PROCESS:
In one tin can put a mixture of crushed ice about half full and about 4 tablespoons of salt.
Mix it well for about 30 seconds and then let sit.
In the other can put only crushed ice and cool tap water. Fill the can about half way full of ice and then put just enough tap water in the can to cover the ice. 
Note the frost forming on the outside of the can with the ice and salt mixture. Compare this with the liquid moisture on the outside of the can which contains ice only.
EXPLANATION:
Why does this happen? The salt wants to absorb water to make a salt solution. To do that, the salt has to melt the ice into water. The heat required to melt the ice comes from the ice itself. The strange effect is caused by the chemical reaction between the salt and the ice. Strange as it seems, melting the ice actually makes the mixture cooler. The salt water mixture inside the can gets below freezing, so the moisture from the air that collects on the outside of the can will freeze. This is why frost forms!
On the other can, dew forms because the mixture of the melting ice and water is just at freezing and the temperature outside the can is warmer causing the dew to form.
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	How Thermometers Work 
By Cindy Grigg 
	  
	




1     How hot is it outside? How cool will it be tonight? Do you have a fever? The way we answer these questions is by using a thermometer. People are always interested in measuring things, so it is not surprising that a device was invented to measure temperature. It is called a thermometer. "Therm" means heat, and "ometer" means a measuring device. Some of the things we measure are the temperature of the air, the temperature of our bodies, and the temperature of food when we cook. Temperature is a measure of the hotness or coldness of an object.
 
2     Did you ever wonder how a thermometer works? A thermometer has a glass tube sealed at both ends and is partly filled with a liquid like mercury or alcohol. As the temperature around the thermometer's bulb heats up, the liquid rises in the glass tube. The glass tube is mounted on a backboard that is marked in units called degrees. When it is hot, the liquid inside the thermometer will expand and rise in the tube. The opposite happens when it is cold. The temperature on a thermometer is read by finding the level of the liquid in the tube and the number on the temperature scale across from it. The temperature is written in numbers with the [image: image190.jpg]


(degree) sign. For example, 70[image: image191.jpg]


 F is read: 70 degrees Fahrenheit.
 
3     Alcohol is a good liquid to use in a thermometer because it remains a liquid over most of the normal temperatures found on the Earth's surface. You will sometimes use alcohol thermometers in school. The alcohol is often colored red or green so that the liquid can be seen more easily. However, alcohol is not much use at hot temperatures because it boils at about 80[image: image192.jpg]


Celsius (176[image: image193.jpg]


F), which is too a low temperature for many things to be measured with an alcohol thermometer. For higher temperatures a different liquid is needed so mercury is used.
 
4     Thermometers are calibrated to an exact temperature scale either in degrees of Fahrenheit (F) or Celsius (C). In the United States, we usually measure temperature on the Fahrenheit scale. Most other countries in the world use the Celsius scale. There is a third scale, the Kelvin scale, but it is usually used only by scientists to measure very cold things. The Fahrenheit scale records the freezing point of pure water at 32[image: image194.jpg]


 F and the boiling point of water at 212[image: image195.jpg]


 F (at sea level). The normal mouth temperature of the human body is 98.6[image: image196.jpg]


 F on this scale.
 
5     The Celsius thermometer records temperatures based on the freezing point of pure water at 0[image: image197.jpg]


 C and a boiling point of water at 100[image: image198.jpg]


 C (at sea level). The Celsius thermometer is used in most countries other than the United States because it is part of the metric system, which is based on a decimal system using multiples of ten. The normal mouth temperature of the human body is 37[image: image199.jpg]


 C on this scale.
 
6     There are different thermometers to measure the temperature of different things. Weather can range from 40 degrees below zero to perhaps as high as 130 degrees, depending on the season and where it's measured. A weather thermometer has a range, then, of 170 degrees. Thermometers that measure human body temperature range from 50 to 106 degrees. Thermometers used in the kitchen have different ranges depending on what is being measured. There are candy thermometers that measure liquids above the boiling point which range from 100 to 400 degrees. There are meat thermometers that range from 140 to 190 degrees that let you know how to perfectly cook a steak or make sure your chicken is done. There are thermometers that measure refrigerator or freezer temperatures that make sure your food is kept at a low enough temperature so that it won't spoil. They range from about 20 below zero to 60 degrees.
 
7     The inventor of the first thermometer is thought to have been a very famous Italian scientist named Galileo Galilei. Galileo was born in 1564. His first thermometer was a very simple one. Like most of the thermometers in use today, it worked on the idea that as things get hot, they expand or get bigger, and as they cool down, they contract or get smaller. Water is an exception to this. Water actually expands as it freezes!
 
8     Galileo's thermometer was open at one end which made it sensitive to air pressure changes that could cause it to be inaccurate. The first closed thermometer was invented by Ferdinand II, Grand Duke of Tuscany, in 1641. He invented the alcohol thermometer. His invention started a thermometer-making tradition in Florence, Italy. The thermometers made in Florence in the 17th century were so good that some of them were still being used two hundred years later.



	Name _____________________________ 
	
	
	Date ___________________ 


How Thermometers Work
	1.  

	What is a thermometer?
[image: image200.jpg]


  A device that can measure the temperature of something
[image: image201.jpg]


  The measure of the hotness or coldness of an object
[image: image202.jpg]


  A device that can measure sound



	
	2.  

When it is hot, the liquid inside the thermometer will ______.
[image: image203.jpg]


  Expand and rise in the tube
[image: image204.jpg]


  Stay the same
[image: image205.jpg]


  Contract and shrink in the tube



	3.  

Temperature is measured in units called ______.
[image: image206.jpg]


  Therms
[image: image207.jpg]


  Angles
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  Degrees


	4.  

Two liquids that are used in thermometers are ______.
[image: image209.jpg]


  Water and mercury
[image: image210.jpg]


  Water and alcohol
[image: image211.jpg]


  Alcohol and mercury



	5.  

In most of the world, temperature is measured in ______.
[image: image212.jpg]


  Fahrenheit
[image: image213.jpg]


  Kelvin
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  Celsius


	6.  

Who probably invented the first thermometer?
[image: image215.jpg]


  The Grand Duke of Tuscany
[image: image216.jpg]


  Ferdinand II
[image: image217.jpg]


  Galileo Galilei



	7.  

What does water do when it freezes?
[image: image218.jpg]


  Expand
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  Contract
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  Overflows


	8.  

Thermometers work because:
[image: image221.jpg]


  The liquids inside them contract when it gets hotter, and expand when it gets colder
[image: image222.jpg]


  The liquids inside them expand when it gets hotter, and contract when it gets colder
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How Thermometers Work
Why do you think it is important to know about temperature?
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Make A Thermometer
A thermometer is an instrument that measures the temperature. Temperature is measured in a scale called Fahrenheit (by most people in the United States) and in Celsius or Centigrade (used by scientists and by people in many other countries). The point where water freezes is 32 degrees Fahrenheit (F for short) and 0 degrees Celsius (C). The point where water boils is 212 degrees F and 100 degrees C. If you want to know how to convert from F to C or from C to F, see the end of this page.

Some scientific thermometers use the Kelvin scale, where 0 Kelvin is called absolute zero - a place where there is no movement of any parts of matter, where substances have no thermal energy. It's about minus 273.15 degrees C (below 0° C) or 459.67 degrees below 0° F. Scientists have never been able to measure anything at absolute zero, though they have gotten very close.

Thermometers help us know what the weather will be like. If it will be 90°F outside, we're not going to put on a winter coat. Or if it's below zero, we won't be wearing shorts. Here's a way to show how a simple thermometer works.

[image: image240.png]What do you need?




1. Tap water

2. Rubbing alcohol (do not drink this)

3. Clear, narrow-necked plastic bottle (11-ounce water bottles work well)

4. Food coloring

5. Clear plastic drinking straw

6. Modeling clay


[image: image241.png]What to do?
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Pour equal parts of tap water and rubbing alcohol into the bottle, filling about 1/8 to a 1/4 of the bottle.
[image: image243.png]


Add a couple of drops of food coloring and mix.
[image: image244.png]


Put the straw in the bottle, but don't let the straw touch the bottom (DO NOT DRINK THE MIXTURE).
[image: image245.png]


Use the modeling clay to seal the neck of the bottle, so the straw stays in place.
[image: image246.png]


Now hold your hands on the bottle and watch what happens to the mixture in the bottle.

	[image: image247.png]What you'll discover!




Congratulations!!! You just made a thermometer. Just like any thermometer, the mixture expanded when it was warmed. This made the liquid no longer fit in the bottom of the bottle. As the alcohol expanded the colored mixture moved up through the straw. If the bottle were to get very hot, the liquid would have come through the top of the straw.

You can watch your thermometer and see how the liquid changes throughout the day. 
What happens if your thermometer is in shadow or in sunlight? 
What happens when it gets colder?
How does wind affect the thermometer?

Of course, in order to accurately read the temperature, you will need to buy a real thermometer that is carefully calibrated for temperature changes. This one is to see how a thermometer works -- just for fun.

After you're done with your thermometer, dispose of the liquid properly and rinse the bottle well. Cut it in half, or have a parent cut it in half, so the bottle can't be reused. Then recycle the plastic. The used bottle could have some left over alcohol in it, and you don't want anyone to reuse the bottle for drinking water. So, it's best to recycle the bottle.



Changing Temperature Scales 

The Fahrenheit scale was named after Gabriel D. Fahrenheit who lived from 1686 to 1736. He devised a way of measuring temperature. The Celsius scale was named after Anders Celsius, its inventor, who lived from 1701-1744. The Celsius scale is also called Centigrade. The Centi in centigrade means 1/100 (one one-hundredth) for the 100 equal divisions on the scale and is used by scientists. It is the temperature scale used by most of the world. The difference between the temperature where water freezes and boils is an even number of degrees...100. In the Fahrenheit scale, the difference between freezing (32° F) and boiling (212° F) is 180.

You can change the temperature in Fahrenheit into Celsius using math.
Take your number; subtract 32° from it; and divide the remainder by 1.8.
Example 

Change 75 degrees Fahrenheit into Celsius.

75 - 32 = 43

43 / 1.8 = 23.88° C

So, 75° F is equal to 23.88° C


To change the temperature in Celsius to Fahrenheit using math.
Multiply your number by 1.8 and add 32° 

Example 

Change 12 degrees Celsius into Fahrenheit.

12 x 1.8 = 21.6

21.6 + 32 = 53.6° F

So, 12° C is equal to 53.6° F
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Make a Barometer
MAKE YOUR OWN BAROMETER I 
MATERIALS:
· small coffee can 
· plastic wrap 
· scissors 
· straw 
· index card 
· rubber band 
PROCESS:
Tightly cover the top of the coffee can with plastic wrap, using a rubber band to hold the plastic wrap in place. 
The cover should be tight making the can airtight. 
Place the straw horizontally or sideways on the plastic wrap so that two-thirds of the straw is on the can. 
Tape the straw to the middle of the plastic wrap so that it will not fall off. 
Tape an index card to the can behind the straw. The straw will act as a pointer on the card. 
Carefully record the location of the straw on the index card with a pencil. If desired, marks can be drawn on the index card to make observing the changes easier. 
After 15 minutes, record the new location of the straw on the index card. Continue checking and recording the straw location as often as you want.
EXPLANATION:
High pressure will make the plastic cave in and the straw go up. Low pressure will make the plastic puff up and the straw go down. If possible, check your measurements with a real barometer. 
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Climate and the Environment
The Greenhouse Effect In A Jar

Grade Level: K - 8 

This simple experiment serves as an introduction to the greenhouse effect. Students can see for themselves the effects of a greenhouse, and relate this understanding to what occurs in our atmosphere. 

Objectives: 

1. Help students understand the greenhouse effect as a physical phenomenon. 

2. Use simple experimentation techniques including: observing and recording data, use of a control, drawing conclusions from results, use of a model. 

Materials: 

For every group of (about) four students: 

2 Small thermometers
1 Jar or other see-through container
1 Clock or watch
1 Copy of the worksheet
Sunlamp or access to a sunny area to perform the experiment

Method: 

Group the students and distribute the materials. Each group should place their thermometers a few inches apart under the sunlamp or in direct sunlight. 

Wait about three minutes so the thermometers will be giving accurate readings, and then have the students record the temperature readings on both thermometers as well as the time. 

Each group should now place their jar over one of their thermometers, taking care that the jar does not cast a shadow over the uncovered one. If the thermometers are too large to remain horizontal inside the jars, it is fine to stand them against an inner side. Every minute, for ten minutes, the students should record the readings of both thermometers. 

Explanation 

The air over the exposed thermometer is constantly changing, and as it gets warm it is replaced by cooler air. Because the air in the jar cannot circulate to the rest of the room, this air stays in the sunlight and gets warmer and warmer. A similar trapping of heat happens in the Earth's atmosphere. Sunlight passes through the atmosphere and warms the Earth's surface. The heat radiating from the surface is trapped by greenhouse gasses. Without an atmosphere, the Earth's temperature would average about 0F. This warming due to heat-trapping gasses is called the "Greenhouse Effect." Both the atmosphere and the jar allow light to enter, but then trap that energy when it is converted to heat. They work differently, however, because the jar keeps in the heated air, while the greenhouse gasses absorb radiative heat. 

Going Further: 

Students can graph their data. To simulate global warming, the experiment can be done using two jars, one filled with air and the other with carbon dioxide. 

The Greenhouse Effect 

Instructions 

1) Place the two thermometers in the sunlight for a few minutes to let them get warm. 

2) Record the readings of both thermometers at the top of the columns. 

3) Record the time next to the starting temperatures and place the jar over thermometer #1. 

4) Every minute, record the readings of both thermometers without disturbing them. 

                                    Data

 Observation Number       Thermometer #1      Thermometer

 #2

 Time

 Start

 1

 2

 3

 4

 5

 6

 7

 8

 9

 10
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	Air Pressure and Wind 
By Sharon Fabian 
	  
	




1     Air is the atmosphere that is always around us. Most of the time we don't even notice that it is there. We are so used to living in this ocean of air that we don't even feel it most of the time. But when the air moves, that's a different story. We can feel the change when the wind blows and when the air pressure drops or rises. Air pressure and wind are two features of wind that are very noticeable.
 
2     Air pressure is the weight of the air pressing down on us and on everything else around us. It is what makes a balloon get bigger when you blow it up. Air pressure also causes the air to shoot out all at once when you poke even a tiny hole in a balloon. Air pressure is what makes your ears pop when you go up a mountain. This happens because the air pressure inside your body and the air pressure outside are usually balanced, but when you go up a mountain the pressures become unbalanced. There is less pressure in the air on top of a mountain than there is at lower altitudes. So your ears pop to let the pressures even out. Baseball pitchers even make use of air pressure when they throw a curveball. It helps to cause the spinning motion that makes the ball curve.
 
3     Weather forecasters use air pressure everyday in their job. They use a measuring instrument called a barometer to measure air pressure, which helps them to predict whether the day will be clear, rainy, or stormy. When the barometer shows that the air pressure is high, they can predict cool, clear weather. When the air pressure is low, they expect warmer weather, and may predict rain or storms.
 
4     You can make a simple barometer to see how air pressure is measured for yourself. You will need a glass bottle about half full of water, a clear plastic straw that you put in the bottle, and a stopper to close up the rest of the top of the bottle. As the air pressure changes, the water in the straw should move up or down.
 
5     Wind is moving air. Since you can't see air, you also can't see wind directly, but you can observe wind by watching the movements or listening to the sounds that the moving air produces. Wind causes a flag to wave and a sailboat to sail. It causes wind chimes to chime.
 
6     Air pressure and wind combine to cause some very dramatic events. Tornadoes, hurricanes, and thunderstorms are all powered by air pressure and wind.
 
7     A hurricane for example, usually forms out over the ocean when a large area of the ocean water becomes warmer than usual. The heat causes the air pressure there to drop, and this causes both thunderstorms and strong winds to develop. This is the beginning of a hurricane. Strong, spiraling winds cause the hurricane to move and pick up more energy along the way. An area of high pressure called the Bermuda High often directs hurricanes towards the United States.
 
8     Even though we can't see or feel air, we know that it is there. We can observe its effects in the forces of air pressure and wind.
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Air Pressure and Wind
	1.  

	Moving air is called _____.
[image: image252.jpg]


  Air pressure
[image: image253.jpg]


  Wind
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  Barometer
[image: image255.jpg]


  Air



	
	2.  

The force of the air pressing down on us is called _____.
[image: image256.jpg]


  Wind
[image: image257.jpg]


  Air
[image: image258.jpg]


  Barometer
[image: image259.jpg]


  Air pressure



	3.  

An instrument for measuring air pressure is a _____.
[image: image260.jpg]


  Scale
[image: image261.jpg]


  Meter stick
[image: image262.jpg]


  Barometer
[image: image263.jpg]


  Thermometer


	4.  

We usually don't notice air pressure because _____.
[image: image264.jpg]


  The air pressure inside and outside our body is usually balanced
[image: image265.jpg]


  There usually isn't much air pressure
[image: image266.jpg]


  We only notice it when the wind blows
[image: image267.jpg]


  Air pressure only happens in stormy weather



	5.  

_____ causes wind chimes to chime.
[image: image268.jpg]


  Wind
[image: image269.jpg]


  Air pressure


	6.  

_____ causes your ears to pop when you go up a mountain.
[image: image270.jpg]


  Wind
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  Air pressure



	7.  

Which of the following is true about observing air?
[image: image272.jpg]


  We cannot always see or feel air.
[image: image273.jpg]


  We can observe air through the actions of air pressure and wind.
[image: image274.jpg]


  We cannot observe air.
[image: image275.jpg]


  Both a and b


	8.  

Think of a weather forecast that you have watched on TV. What are some things that the forecaster might have said that told you that he had been observing air pressure or wind in preparing his forecast?
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Air Pressure
Air has weight, which causes air pressure. This simple demonstration should convince you that air pressure is very strong.
	

You'll need a jar, big enough to fit your hand inside. You'll also need a sandwich bag that's slightly bigger than the jar, and two or three elastics.

When we did this experiment we discovered that we also needed some duct tape. We'll explain why in a moment. 



First, reach inside the plastic bag and try to pull it inside out. You will be able to do this easily.

[image: image278.jpg]




 INCLUDEPICTURE "http://www.worsleyschool.net/science/files/airpressure/pic2.jpg" \* MERGEFORMATINET [image: image279.jpg]




It's easy to do because the air pressure on both sides of the bag bottom you are pulling up on is the same. Both sides of the bag are exposed to the outside air, so the air pressure on both sides is equal. The only force stopping you from pulling the bottom of the bag is the plastic material of the bag itself, which isn't very strong. 

Next, put the bag inside the jar. Press down on the inside of the bag so that it completely fills the jar, touching the inside walls. Make sure the top of the bag overlaps the rim of the jar. Then wrap several elastics around the jar's rim and the top of the bag. You want to make an air-tight seal that won't leak when you try to pull on the bag; we had to wrap it tightly with duct tape to make a good tight seal. (We didn't show that here). 

[image: image280.jpg]
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Now reach down into the bottom of the jar and grab the bottom of the bag. Try to pull it back up, outside the jar.

[image: image282.jpg]
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Amazingly, you will discover that it is impossible to pull the bag out. It will move a little, but you won't be able to pull it all the way out without ripping the bag or breaking the seal at the top. (That's why we needed the duct tape). 

The reason it won't come out is because the air pressure on each side of the bag is no longer the same. The pressure inside where your hand is remains the same as before ... ordinary air pressure pressing downwards. But inside the jar, between the jar walls and the bag, there is hardly any air. The air pressure outside can't get in there, so as you pull on the bag, the air that's there just gets thinner and thinner. This partial vacuum has very little pressure ... nowhere near enough to balance the force of the air on the other side. The result is that there is a net force downwards from the pressure of the air outside, pressing down on the bag and preventing you from pulling it out.

	

This is just like what happens when you stick a toilet plunger or other suction-type device to the floor. Pressing it down forces most of the air out, so there is very little pressure inside. The full air pressure above the plunger pushes it to the floor and makes it hard to pull up. 

The full air pressure from above (A) is much stronger than the air pressure inside (B) pushing up. So the net force downwards sticks the plunger to the floor. 
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Making Sleet
Objective:  To make sleet.  The students learn how sleet is formed.

Materials:

Small test tube

Thermometer

Crushed ice

Jar

Salt water

Procedure (Steps):

1.  Fill a small test tube with water
2. 2.  Record the water temperature
3. 3.  Place the test tube with the thermometer inside a jar of cracked ice cubes and salt.
4. 4.  Observe what happens
Predict:
What do you think will happen to the water in the test tube?
Observe:
a. Discuss your observations

b.  What is happening?

c.  Draw a picture of your observations.

d.  Write what happened.

Vocabulary:

Sleet
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Tornadoes are small, extremely violent storms that form over dry land. They are common in :
the central part of the U.S. They are often associated with cumulonimbus clouds. The strong, ;

-whirling winds form a dark, funnel-shaped cloud. Tornadoes can reach speeds up to 500 mph
(800 km/hr). The tornado follows an unpredictable path, destroymg everything it touches.

Fortunately, tornadoes only last 8-10 minutes.
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Putav By the sentencee"tﬁet describe a t'or'nado.

@ _ At the center of a tornado is an extremely low-pressure area.

@ Tornadoes start over a body of water.

@ Most tomadoes occur between spring and early summer.,

@ - Tornadoes cause damage because they cause homes and bqumgs to cave m
' on themselves.

03) The funhel—shaped cloud forms in the air and then to_uches down on the ground.
@ ____ Tornadoes can pick up objects and hurl them out in a few minutes.
@i _____"When a tornado passes over, people often hear a deafening roar from the winds.

Tornadoes travel forward at speeds renging from 30-70 mph (48-112 km/hr).

People who live in tornado-prone areas often have a storm cellar for protection.

®} Meteorologists can predict the path of a tornado.
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Thunderstorms are most common during late spring and summer in the eastern half of the
U.S. They are small storms, but they can produce large quantities of rain, and even hail. They

form when rising currents of moist, warm air are made to cool off rapidly. Cumulonimbus
_ clouds grow to towering heights. Electrical charges buxld up w;thm the cloud. Lightning and
\ thunder are produced .

~ Use the words in the box to complete the sentences.
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clouds form before a thunderstorm.

@
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@
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The four main factors that give us all our weather are the sun, air pressure, humidity, and

the wind. The sun is the most important, because it heats the air and the earth. Changes in
air pressure tell us that the weather is changing some and may even indicate a storm is
coming. Humidity measures the amount of moisture in the air. Uneven heating and cooling
of the earth’s land and water creates wmds

1T
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Thermometer Wind Vane Anemometer Barometer Rain Gauge

Read each statement. Write T if the statement is true or F if it is false.

ee

The weather changes through the seasons because the earth rotates at a tilt.
Thermometers are used to measure how much the sun has heated the air.

A wind vane tells us in which direction a wind is blowing.

A barometer is a weather instrument for measuring humidity.

Anemometers measure wind speed. |

Big changes in air pressure indicate the weather is changing more dramatically.
A rain gauge is used to measure the amount of rainfall.

Meteorologists study changes in the air to try to forecast the weather.

The humidity stays about the same throughout the day.

Scientists can accurately forecast the weather weeks ahead of time.
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You can tell a.lot about the weather if you know how to read the clouds. The three basic
types of clouds are cirrus, cumulus, and stratus. Cirrus clouds may indicate a distant storm,

but your current weather will be fair. Cumulus clouds indicate fair weather. Stratus clouds
indicate a chance of drizzle or light snow at higher elevations. If a cloud has nimbo or
nimbus in its name, it is a storm cloud Wl‘th lots of rain. '
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