1. Make Discovery Cards: 3x5 cards, Front: Term & Definition, Back: Pictures & Examples
· Elements - A class of substances that cannot be separated into simpler substances by chemical means.
· Compounds - A uniform substance composed of two or more elements.
· Chemical symbols - Every element is represented using an abbreviation of one or two characters that represent the name of the element. The first character is always capitalized, and the second character if it exists is always lower case.There are 94 elements that are found naturally on earth, and there are another 17 that have been created in atomic accelerators, and have very short half lives. Organized in the Periodic Table of Elements.
· Solutions - A mixture of two or more substances that do not react chemically. If you dissolve sugar, salt, or another substance in water, you are creating a solution.
·  Atoms - Atoms are basic building blocks of matter.   Atoms are mostly empty space, but because the electrons are moving so rapidly, the matter we touch can feel very solid.  
·  Molecules - Two or more atoms that have bonded to each other.
·  Periodic Table - The periodic table of the chemical elements is a tabular method of displaying the chemical elements. The table illustrates recurring ("periodic") trends in the properties of the elements.
· Combustion - We often use the word combustion to describe the chemical process of a fuel combining rapidly with a oxidizer (usually oxygen)i.e. burning. This process usually is associated with flames, light, heat, and smoke.
·  Acid - The word acid is from the Latin word acidus which means sour. In the early days of chemistry, it was a common practice to taste or smell things and record the sensation. Many things that are acidic are sour.  
· Salt - A salt is a term for the solid form of an ionic compound, such as Sodium Chloride (Na+Cl-) or potassium hydroxide (K+(OH)-).
· Proton - A positively charged particle that is a part of the nucleus of an atom.
· Neutron - A neutrally charged particle that is a part of the nucleus of an atom. Can be quite stable because of another force known as the "Strong Force"
· Electron - A negatively charged particle that form a cloud about the positively charged nucleus of an atom.
· Distillation - Distillation is a technique of separating chemical substances (usually liquids) based on the temperature at which they evaporate. 
· Fractional Distillation – Fractional distillation is a technique in which several distillations occur in the same column, mediated by some sort of porous medium. It allows the separation of substances with closer boiling points than simple distillation, and also makes the distillation of the same solutions more efficient.
· Filtration - Filtration is a technique in which a solid precipitate (or solid waste) is separated from a liquid.  
2. What gases extinguish life, and how? Explain the principle of one kind of chemical fire extinguisher. 
· In the extreme, almost any gas can kill a person. Even pure oxygen can kill because the body cannot deal effectively with pure oxygen. Fire, like life, requires oxygen, so a common method used in fire extinguishers is to use a gas or liquid that will keep the oxygen from getting to the fuel. The gases can kill by:
·  Suffocation- The gas displaces oxygen and the body now starved of oxygen dies. Some of the most dangerous suffocants are oxidation compounds such as CO2 or CO 
· Poison- There are gases such as Cyanide gas HCN which are highly poisonous. Cyanide binds to the iron atoms in the enzyme known as cytochrome c oxidase and thus blocks the production of ATP. ATP is the universal energy currency of all living organisms. 
· Explosion- Many gases are quite flammable and can explode quite destructively. Most of the light Hydrocarbons in mines can be set off with only a small spark. 
3. Name two common sources of carbon monoxide. Why is it dangerous? 
· Automobile exhaust before the catalytic converter contains large amounts of CO (Carbon Monoxide). If the exhaust system is damaged before this point, then there is a danger of breathing the suffocating gas. The catalytic converter converts most of the CO to CO2 (Carbon Dioxide) There may still be enough CO in automobile exhaust to be fatal, but since most is now CO2 which has an odor or at least sensation, there is less chance of accidental asphyxiation.( CO2 can be fatal as well, but is quite caustic, creating a burning sensation in the nose and lungs. If you have ever breathed the bubbles from a Soda Pop can, you have smelled CO2.)
· Another common source of CO is natural gas or propane stoves, heaters, hot water heaters, or clothes dryers. If these appliances become damaged they can be quite dangerous. It is a good idea to have a CO detector near an old furnace or water heater to provide an early warning.
· Oxygen is carried to the cells from the lungs by red blood cells and CO2 is carried back to the lungs to be breathed out. Red blood cells have a 3-D space that fits oxygen and CO2 but allows them to be ejected when they reach their destination. CO can also fit the space but won't let go, so a red blood cell that has CO loaded is no longer available to do its job. If enough red blood cells are affected, the body cells cannot get the oxygen they need and waste CO2 builds up, leading to death.
4. What are the states of matter? 
1. Solid  - The atoms are in a fairly rigid structure that at the macroscopic level feels hard or solid. The atoms may be arranged in a very rigid crystaline structure, but there is still vibration within the structure. 
2. Liquid  - The atoms are free to move around, but do not separate like a gas. Liquids can flow and in general do not feel solid or rigid. Liquids are not compressible. When helium is cooled close to absolute zero, it behaves oddly, turning into a superfluid. It is dangerous to handle because of its temperature. 
3. Gas  - The molecules of a gas are completely free to move around and at standard room temperature they move tens of meters before hitting another molecule. A gas is airy. You will not necessarily know that it is there unless you move through it and feel the wind. 
4. Plasma  - The molecules of a plasma are ionized, which causes them to repel each other, so a plasma can appear to flow almost like a liquid, and it glows as some of the molecules change ionization states. 
· The states of matter are largely defined based on the level of interaction between the molecules and atoms that form the matter. This interaction is temperature (and pressure) dependent, and there are well defined freezing (liquid to solid) points, melting(solid to liquid) points, boiling (liquid to gas) points, condensation( gas to liquid) points, for each element or molecule at a particular air pressure(i.e. normal sea level pressure).This is why water boils at a lower temperature on a mountain which has less air pressure than at sea level. This can effect the efficiency of sterilizing water by boiling and a longer time is needed.CO2 is a unusual gas as in its solid form it doesn't melt but goes straight to a gas (sublimate). This is why frozen CO2 is known as Dry Ice as it does not go through a liquid form so is not 'wet'.

5. Experiments / Activities
· Make Litmus Paper (Purple Cabbage) to test for acid or base
· Make Gluep
· Density Column
· Marbled Paper
· Penny Droplets
· Egg in a Bottle
· Fireproof Baloon
· Holey Water
· Cornstarch

Activity 1
With the use of water, turpentine, and soap, transfer a newspaper picture to a blank sheet of paper.
Materials 
· 30 ml soap powder (example: Ivory Snow) 
· 60 ml hot water 
· 15 ml turpentine 
· Small bowl 
· Measuring cup 
· Paint brush 
· Newspaper or old magazine 
Method 
· Dissolve soap powder in hot water and then add turpentine. 
· To use, dip a brush into the ink and brush over the picture to be transferred, wait about ten seconds then place a piece of paper over the picture and rub the back of it with a spoon. The picture will be transferred to the paper. 
The ink will solidify in its container after a little while. To reverse this simply set the bottle in a pan of warm water until melted and then shake.


Activity 2
With the use of a candle and a piece of cardboard, demonstrate visually the three parts of a candle flame.
[image: Kaarsvlam-kl.jpg]
[image: http://bits.wikimedia.org/skins-1.5/common/images/magnify-clip.png]
1) Blue zone  
The blue area is the base of the flame. In this area, pyrolysis takes place (where the candle wax changes state into the combustible gas). Also, part of combustion takes place here. The temperature in this area is about 1200-1400ºC. 
2) Dark zone  
The dark area in the middle of the flame just above the tip. This dark core of the flame is around 800-1000ºC. Within these bluer regions, hydrogen is being separated from the fuel and burned to form water vapor. 
3) Luminous zone  
The yellow luminous area is above the dark area. This brighter, yellower part of the flame is the remaining carbon being oxidized to form carbon dioxide. The incandescent soot particles causes the orange and yellow glow. This area is approximately 1200ºC. 
4) Flame Mantle  
this is on the outer rim of the flame, and is colorless, or a very faint blue, and is the hottest part of the candle flame. About 1400ºC. 



Activity 3

Explore the surface tension of water and soapy water. 


Activity 4
f. Place a fresh egg in fresh water and then salt water, noting the difference.
Materials 
· Fresh (uncooked) egg 
· 1 liter[image: 4 cups] Water 
· 120 ml[image: ½ cup] Salt 
· 2 Bowls 
Methods 
· Add the salt and a half liter[image: 2 cups] of water to a bowl and stir until the salt dissolves. 
· Add the other half liter[image: 2 cups] of water to the other bowl - do not add any salt. 
· Place the egg in the salted water. It should float 
· Move the egg to the unsalted water. It should sink. 
Salt water is more dense than fresh water, meaning that a volume of salt water will weigh more than an equal volume of fresh water. The density of an egg is between the density of salt water and fresh water. An item will float if it is less dense than the liquid in which it is placed. Since the egg is more dense than fresh water, it sinks. But because the egg is less dense than the salt water, it floats. NOTE: If nothing happens, then get two eggs and place one in the fresh water and the other in the salt water. The fresh water egg should expand and the salt water egg should shrink due to osmosis.




Activity 5
Here's an amazing way to get a hard-boiled egg into a bottle, even though the mouth of the bottle is smaller than the egg! What's more, you don't even need to touch the egg to get it to go in! 
For this experiment you will need: 
    • a hard-boiled egg
    • a glass bottle with a mouth just slightly smaller than the egg (a fruit-drink bottle works well) 
    • a 8-cm by 8-cm (3-inch by 3-inch) piece of newspaper
    • a match
Remove the shell from the egg. Set the egg on the mouth of the bottle to see that the egg does not fit through the mouth. 
Fold the piece of newspaper into a strip that can be dropped into the bottle, about 1 cm by 8 cm. 
Light the match and use it to ignite the folded strip of paper. Remove the egg from the mouth of the bottle and drop the burning strip of paper into the bottle. Before the fire goes out, set the egg back onto the mouth of the bottle. Within a few seconds the egg will squeeze through the mouth and into the bottle.
As it entered the bottle, the egg may have broken into pieces. This happens when the diameter of the egg is more than about 0.5 cm (about 3/16 inch) larger than the diameter of the bottle's opening. A medium or small egg may be small enough to enter the bottle without breaking. Also, rubbing some cooking oil onto the mouth of the bottle will make it easier for the egg to slide into the bottle without breaking.
A similar effect can be produced using a water-filled balloon in place of an egg. Just pour water into a round balloon to fill it without stretching it, then tie it shut. When the filled balloon is the size of an egg, it can be used in the same way as the hard-boiled egg.
Why does the egg slide into the bottle, even though no one is pushing it? Because the pressure of the air is pushing it. Before the burning paper was put into the bottle, the pressure of the air inside the bottle was the same as outside the bottle. The burning paper, however, heats the air inside the bottle. This causes the air inside to expand. When the egg is placed on top of the bottle, it seals the bottle, and the fire eventually goes out. When the fire goes out, the air inside the bottle cools. As it cools, the air contracts, and the pressure of the air inside the bottle becomes less than the pressure outside. Then, the higher outside pressure pushes the egg into the bottle!

Activity 6
Acids are materials that have certain properties in common. Bases (also called alkalis) are other substances with a different set of properties. In these experiments, you will investigate some of these properties with materials that are found around your home. In addition, you will learn how chemists use the pH scale to describe acids and bases. 
The most striking property of both acids and bases is their ability to change the color of certain vegetable materials. A common vegetable whose color responds to acids and bases is red cabbage. The first step in this experiment is to prepare an extract of red cabbage, so you can investigate its color changes. Place about 500 milliliters (2 cups) of red cabbage cut into 2.5-centimeter (1-inch) cubes into a blender or food processor. Add about 250 milliliters (1 cup) of water and blend the mixture until the cabbage has been chopped into uniformly tiny pieces. Strain the mixture by pouring it through a sieve. This strained liquid, the red-cabbage extract, will be used for exploring acids and bases. 
Examine the label of a bottle of white vinegar. The label probably says that it contains acetic acid. This indicates that vinegar is an acid and has properties of an acid. Let's see what effect an acid has on the color of the red cabbage extract. Pour 125 milliliters (½ cup) of vinegar into a colorless drinking glass. Add 5 milliliters (1 teaspoon) of red cabbage extract, stir the mixture, and note its color. What is the color of the mixture. (Write your answer in the box.) 

The color of the cabbage extract with vinegar is the color the extract has when it is mixed with an acid. Save the mixture in this glass to use as a reference in the rest of the experiment. 
Now examine the effect of laundry ammonia on the color of red cabbage. Pour 125 milliliters (½ cup) of laundry ammonia into another colorless drinking glass. Add 5 milliliters (1 teaspoon) of red cabbage extract and stir the mixture. Write the color of this mixture in the box. 

Laundry ammonia is a base (alkali). The color of this mixture is the color of cabbage extract when it is mixed with a base. The color of cabbage extract indicates whether something mixed with it is an acid or a base. Cabbage extract can be called an acid-base indicator. Save the mixture in this second glass to use as a reference. 
Now test the properties of a solid, baking soda. Place 5 cubic centimeters (1 teaspoon) of baking soda in a glass and add 125 milliliters (½ cup) of water. Stir the mixture until the baking soda has dissolved. Then, add 5 milliliters (1 teaspoon) of red cabbage extract to the solution. Write the color of the mixture in the box. 

The color obtained with baking soda is different from the color obtained with vinegar and from the color obtained with ammonia. 
Red cabbage extract can indicate whether a substance is an acid (like vinegar) or a base (like ammonia). It can also show how strong an acid or a base a substance is. Chemists use the pH scale to express how acidic (like an acid) or basic (like a base) a substance is. A pH value below 7 means that a substance is acidic, and the smaller the number, the more acidic it is. A pH value above 7 means that a substance is basic, and the larger the number, the more basic it is. Red cabbage extract has different colors at different pH values. These colors and approximate pH values are: 
	approximate pH:
	2
	4
	6
	8
	10
	12

	color of extract:
	red
	purple
	violet
	blue
	blue-green
	green


Based on this information, what is the approximate pH of vinegar? [image: box]
What is the approximate pH of ammonia? [image: box]
What is the approximate pH of the baking soda mixture? [image: box]
Use the instructions for testing vinegar and ammonia to test the pH of several other nearly colorless liquids, such as lemon-lime soft drink (Sprite or 7-Up) and lemon juice. Record your observations. Liquids that are white, such as milk, can be tested in the same way. You can also test solids that dissolve in water by following the instructions for baking soda. This will also work with viscous liquids such as liquid detergents. Test other substances around the house, such as sugar, table salt, shampoo, hair rinse, milk of magnesia, antacid tablets, and aspirin. 
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CAUTION: Some household products can cause skin irritations. Do not allow these to contact skin; rinse thoroughly with water if they do. 





Activity 7
Balloons are rather fragile things. You know that they must be kept away from sharp objects. The also need to be kept away from flames. A fire can weaken the rubber and cause it to burst. However, in this experiment you will find out how you can hold a balloon directly in a flame without breaking the balloon. 
For this experiment you will need: 
· two round balloons, not inflated 
· several matches 
· water 
Inflate one of the balloons and tie it closed. Place 60 milliliters (¼ cup) of water in the other balloon, and then inflate it and tie it shut. 
Light a match and hold it under the first balloon. Allow the flame to touch the balloon. What happens? The balloon breaks, perhaps even before the flame touches it. 
Light another match. Hold it directly under the water in the second balloon. Allow the flame to touch the balloon. What happens with this balloon? The balloon doesn't break. You may even see a black patch of soot form on the outside of the balloon above the flame. 
[image: balloons]
Why does the balloon with no water break in the flame? The flame heats whatever is placed in it. It heats the rubber of both balloons. The rubber of the balloon without water becomes so hot, that it becomes too weak to resist the pressure of the air inside the balloon. 
How does the balloon with water in it resist breaking in the flame? When water inside the balloon is placed in the flame, the water absorbs most of the heat from the flame. Then, the rubber of the balloon does not become very hot. Because the rubber does not become hot, it does not weaken, and the balloon does not break. 
Water is a particularly good absorber of heat. It takes a lot of heat to change the temperature of water. It takes ten times as much heat to raise the temperature of 1 gram of water by 1C than it does to raise the temperature of 1 gram of iron by the same amount. This is why it takes so long to bring a teakettle of water to the boil. On the other hand, when water cools, it releases a great deal of heat. This is why areas near oceans or other large bodies of water do not get as cold in winter as areas at the same latitude further inland. 


Activity 8
Plastics are all around us. There are many different kinds, with a wide range of properties. Some are hard, others are soft. Some are transparent, others are opaque. Most plastics are made in factories, but here’s one you can make at home. 
For this experiment you will need: 
· 1 teaspoon (5 cm3) laundry borax 
· 1 tablespoon (15 mL) white glue (e.g., Elmer's Glue-All) 
· food coloring (optional) 
· two cups 
· spoon 
· water 
Here's what to do:
1. In one of the cups, dissolve 1 teaspoon of laundry borax in 5 tablespoons (75 mL) of water. You will need to stir this for a while to get it to dissolve. (If a tiny bit does not dissolve, that is OK.)
  
2. In the other cup, combine 1 tablespoon of water and 1 tablespoon of white glue. If you wish, you may color the mixture with a couple drops of food coloring. With a clean spoon, stir the mixture thoroughly until it is uniform.
  
3. Put 2 teaspoons of the borax solution from the first cup into the glue mixture in the second cup. Stir the mixture.
  
4. As you stir the mixture, it will stiffen into a soft lump. After the lump has formed, take it from the cup and knead it in your hand for a couple minutes. 
The material you have made is called Gluep, and it is ready for you to examine.
· Roll the Gluep into a ball and then let it rest. Does the ball maintain its shape?
  
· Drop a Gluep ball onto a table top. What does the ball do?
  
· Flatten the Gluep into a thin strip. Hold up the strip by one end. What happens to the strip?
  
· Roll the Gluep into a cylinder and pull the ends slowly. What happens to the cylinder?
  
· Roll the Gluep into a cylinder and pull the ends quickly. What happens to the cylinder? 

The materials we call plastics are all composed of large molecules whose structure is like a chain. These molecules are composed of many small repeating units, like the links in a chain. Like a chain, the molecules of a polymer are long and narrow. The name plastic is applied to a wide variety of substances, some of them soft and others very hard. Originally, plastic referred to something shapeable or bendable. However, as new polymer materials were made that were hard and stiff, the name plastic was applied to them, too. 
White glue is a mixture of water with a polymer. The polymer molecules are shaped like very tiny pieces of spaghetti. The tangled molecules make glue thick and viscous rather than thin and runny. When glue is exposed to air, the water evaporates, leaving the tangled polymer molecules. The tangled molecules stick to the surfaces on which they dried, and hold the surfaces together.
Borax solution contains borate ions. These ions can form links between the long, thin polymer molecules in the glue, turning it into a 3-dimensional network. This network makes Gluep more like a solid than the plain liquid glue. The network holds its shape for a short time, and as long as it is not strained. When Gluep rests, the flexible network gradually relaxes, and the Gluep flattens. When Gluep is stretched quickly, the links between molecules break, and the Gluep snaps apart into pieces.
The polymer molecules in white glue are called polyvinyl acetate. These molecules are composed of long chains of carbon atoms, with an acetate group attached to every other one. Acetate comes from acetic acid, the compound that gives vinegar its odor and flavor. This is why white glue smells a bit like vinegar. When borax is mixed with white glue, each borax ion replaces two acetate groups, forming a borate link between two polymer molecules.
Gluep contains a lot of water trapped in the network of linked polymer molecules. This water contributes to the liquid-like properties to Gluep. If the Gluep is left exposed to open air, the water will evaporate, and the Gluep will gradually stiffen. To preserve the Gluep, store it in an air-tight plastic bag. 
A material similar to Gluep can be made using a gel glue in place of white glue. Fluid gel glue contains polyvinyl alcohol in place of polyvinyl acetate. Borate ions form links between these molecules, too. In this case, the alcohol groups are displaced, forming water. 




Activity 9
Have you ever turned a liquid into a solid just by tapping on it? In this experiment you make just such a liquid. 
For this experiment you will need: 
· corn starch (about ¼ cup, or 60 cm3) 
· water (about ¼ cup, or 60 cm3) 
· a bowl for mixing 
· newspaper 
Place a sheet of newspaper flat on a table. Put the mixing bowl in the middle of the newspaper. Add ¼ cup of dry cornstarch to the bowl. Add about 1/8 cup (2 tablespoons, or 30 cm3) of water to the corn starch and stir slowly. Add water slowly to the mixture, with stirring, until all of the powder is wet. 
Continue to add water until the cornstarch acts like a liquid when you stir it slowly. When you tap on the liquid with your finger, it shouldn't splash, but rather will become hard. If your mixture is too liquid, add more cornstarch. Your goal is to create a mixture that feels like a stiff liquid when you stir it slowly, but feels like a solid when you tap on it with your finger or a spoon. 
Scoop the cornstarch mixture into the palm of your hand, then slowly work it into a ball. As long as you keep pressure on it by rubbing it between your hands, it stays solid. Stop rubbing, and it “melts” into a puddle in your palm. Can you think of other tests you can do with it? 
Why does the cornstarch mixture behave like this? 
Think of a busy sidewalk. The easiest way to get through a crowd of people is to move slowly and find a path between people. If you just took a running start and headed straight for the crowd of people, you would quickly slam into someone and you wouldn't get very far. This is similar to what happens in the cornstarch mixture. The solid cornstarch acts like a crowd of people. Pressing your finger slowly into the mixture allows the cornstarch to move out of the way, but tapping the mixture quickly doesn't allow the solid cornstarch particles to slide past each other and out of the way of your finger. 
We use the term “viscosity” to describe the resistance of a liquid to flow. Water, which has a low viscosity, flows easily. Honey, at room temperature, has a higher viscosity and flows more slowly than water. But if you warm honey up, its viscosity drops, and it flows more easily. Most fluids behave like water and honey, in that their viscosity depends only on temperature. We call such fluids “Newtonian,” since their behavior was first described by Isaac Newton (when he wasn’t discovering the laws of gravity or developing the calculus). The cornstarch mixture you made is called “non-Newtonian” since its viscosity also depends on the force applied to the liquid or how fast an object is moving through the liquid. 
Other examples of non-Newtonian fluids include ketchup, silly putty, and quicksand. Quicksand is like the cornstarch mixture: if you struggle to escape quicksand, you apply pressure to it and it becomes hard, making it more difficult to escape. The recommended way to escape quicksand is to slowly move toward solid ground; you might also lie down on it, thus distributing your weight over a wider area and reducing the pressure. Ketchup is the opposite: its viscosity decreases under pressure. That’s why shaking a bottle of ketchup makes it easier to pour.
Disposal: First dilute the cornstarch mixture with plenty of water before pouring it down the drain. Why? What do think would happen to the semi-solid, semi-liquid form that you prepared if pressure were applied to it by other water in the drain? Yes – a plugged drain.



Activity 10
ACID ATTACK
New rocks constantly form inside the Earth and get pushed up by earthquakes, volcanoes, and the constant shifting of tectonic plates. Erosion is the natural process that wears down these rocks, constantly changing the face of planet Earth. Erosion and mountain building have gone on since the Earth was born.
When carbon dioxide in the atmosphere dissolves into raindrops, it causes the rain to become a natural acid. It can dissolve and erode rocks: it’s acid rain. Here’s an experiment to see how chemical erosion works.
What You Need:
1. lemon juice 
2. vinegar 
3. three pieces of regular white chalk 
What You Do:
1. Place one piece of chalk in a glass of lemon juice. Note: for each glass, the chalk should be about three-fourths submerged in the liquid. 
2. Place the other piece of chalk in a glass of vinegar. 
3. Place the last piece in a glass of plain tap water. 
4. Check back on the glasses over the next few days.
What’s Happening?
Lemon juice and vinegar are acids. Chalk is made of rock called limestone, which contains a chemical called calcium carbonate, which chemists write as CaCO3. Acids react quickly with the limestone, breaking apart the calcium (Ca) and the carbonate (CO3) to form calcium and carbon dioxide gas (CO2). 
Acid rain is a much weaker acid than vinegar or lemon juice. But since acid rain falls week after week, year after year, it can eat away at rocks, eroding them. By the way, when humans burn coal with sulfur in it, rain makes the smoke turn into powerful sulfuric acid. This human-made acid rain can be very tough on a forest.




Activity 11
HOLE-Y WATER
Everything around us is made of atoms and molecules. Surprisingly, atoms and molecules are made up mostly of empty space.
Here’s a simple experiment to prove that a glass of water molecules contains a whole lot of nothing. Well, a lot of space. 
What You Need:
1. powdered sugar

2. a cup of hot water

3. a teaspoon
What You Do:
1. Fill the cup to the brim with hot tap water. Get the surface to bulge above the rim.

02. Without dipping the teaspoon in the water, CAREFULLY add a teaspoon of sugar to the water. 
03. Repeat several times.
What’s Happening?
The sugar molecules dissolve and fit into the empty spaces between the water molecules. That’s why the water in the cup doesn’t spill out. Matter is overflowing with empty space.



Activity 12
MARVELOUS MARBLING
This experiment lets you make marbled paper. It can be art, but you need science to make it happen. 
What You Need:
1. white construction paper 
2. food coloring 
3. aluminum roasting pan 
4. flat baking pan 
5. clear cooking oil 
6. plastic cups 
7. fork
What You Do:
1. Set out three plastic cups. Measure one tablespoon of cooking oil and one teaspoon of food coloring into each cup. Beat the mixture with the fork until the food coloring is well mixed. It takes time, about 3 minutes. Use one color, two colors, or more. 
2. Fill the aluminum pan with water just a few millimeters deep 
3. Pour some of the food coloring/oil mixture onto different areas of the water in the pan. Watch as the oil spreads out in bursts of color! 
4. Lay a piece of the construction paper on top of the water. After thirty seconds or so, carefully lift it off. 
5. Hang the marbled paper up with a clothespin and let it dry for a few hours. 
6. Now that you’ve got marbled paper, why not use it to write one of your friends a letter?
What’s Happening?
Oil floats on water. A barrel of oil weighs less than a barrel of water. That’s why oil spills can be so bad for the environment – a little oil quickly spreads out to cover a great big area. It’s also why the coloring and oil mixture spreads out in your pan. Then, the coloring sticks to the paper, leaving a swirl of color. How do you think the rocks we call “marble” got marbled?


Activity 13
PENNY DROPLETS
What You Need:
1. an eye-dropper 
2. a penny

3. liquid dish-soap

4. a glass of water
What You Do (Part 1):
1. Guess how many water drops you can fit on the front of a penny.

2. Try it. How many drops will stay on the face of a penny without spilling water off the sides?

3. Repeat the experiment, say, three times. The number of drops will probably come out about the same each time. 

4. Each time you do it, write down the number of drops.
What You Do (Part 2): 
1. Add a tablespoon of dish soap to your glass of water. Stir gently, don’t make too many bubbles. 

2. How many soapy drops can you fit on the front of a penny now?

3. Try it again.
What’s Happening?
You just saw three important forces tugging on the water: gravity, cohesion, and adhesion. Gravity flattens the droplets, cohesion holds the droplets together, and adhesion holds the drops on the surface of the coin.
The cohesive force is the pull of the water molecules on themselves. Each successive drop sticks to the water that’s already on the coin. We often call this cohesive force “surface tension”. It’s what makes water drops look like they’re wrapped in invisible skins. Soap reduces the cohesive force, and breaks the surface tension. Soapy water makes smaller drops than plain water. Since soapy drops are smaller, more soapy drops will fit on a penny than plain water drops. Count ‘em!
Discovery Card Pictures
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