Name ___________________________  Date _______________  Block ____

H2Olympics

Background

Water is a molecule that is made up of one oxygen and two hydrogen atoms, as described by its chemical name, H2O. In chemistry each type of molecule has a different configuration, and some have parts that carry a positive or negative charge. The configuration of the water molecule is such that it is polar: positively charged on the hydrogen side and negatively charged on the oxygen side. The polarity of water is one of the most important properties.

[image: image1.emf]One reason polarity is important is because water can bond to other polar molecules; hence water is often called the universal solvent. A good example of this is the addition of sugar to water. Because sugar is also a polar molecule, the positive end of the water joins to the negative end of sugar and vice versa. Oil and water do not mix because oil is non-polar and therefore doesn’t have a positive or negative side.

Salt is an example of an exception to this. Salt is a non-polar molecule, yet water can dissolve it. Salt dissolves in water because it breaks down into ions in solution. It becomes Na+ and Cl- ions that the water molecules attach to. Water, like other liquids, can also dissolve gases. An increase in pressure allows gasses to more easily dissolve in water and an increase in temperature causes a decrease in the ability to dissolve gases. This is why soda manufactures put the bottles under pressure to ensure the carbon dioxide gas does not escape and the gas remains dissolved in the soda.
Two of the unique properties of water are caused by its polarity. Water molecules are attracted to each other; this is called cohesion. When water molecules bond to themselves, the bond is called a hydrogen bond. Although this bond is not as strong as a covalent bond, it provides stronger attractions between molecules than most polar bonds. Hydrogen bonds are responsible for surface tension as well as the high specific heat of water. The cohesion of molecules of water that allows it to support paper clips or water striders is called surface tension. The polarity of water also makes it stick to other types of substances. This is called adhesion. These properties are the reason plants can get water and blood can travel through the body. When water appears to be climbing a paper towel or a string that is at an angle with the ground it is because the water is attracted to the substance as well as itself. The water molecules will continue to “climb” until they are overcome by the force of gravity.
The reason that you can form bubbles comes from the property of adhesion. When soap is added, especially a soap like glycerin which is a hygroscopic (water-absorbing) chemical, you can increase the distance between water molecules without breaking the surface tension. The water molecules are still attracted to themselves forming the surface tension, but they are also attracted to the soap and glycerin mixture allowing them to be further apart then normal.
Game 1:  How many drops of water do you think you can place on a penny before it overflows?
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Materials:  clean penny, paper towels, droppers, liquid soap, water

Method:

1. Put your clean penny on a paper towel. 

2. Predict how many drops you think you can put on your penny.  Prediction:  ______

3. Carefully add one drop at a time from an eyedropper (until it runs off the penny) and count out loud. Record the data.  
4. Dry the penny and repeat two more times. Clean up your lab area and materials after the experiment and return materials to their proper location.
	Trial Number
	1
	2
	3

	Number of Drops
	
	
	


5. Now dry the penny and rub a bit of liquid soap on the head of the penny.  Predict how many drops you think you can put on your penny.  Prediction:  ______

6. Carefully add one drop at a time from an eyedropper (until it runs off the penny) and count out loud. Record the data.  

7. Dry the penny and repeat two more times. Clean up your lab area and materials after the experiment and return materials to their proper location.
	Trial Number
	1
	2
	3

	Number of Drops
	
	
	


Game 2:  How can a water drop be guided through the maze?
Materials: water race maze, dropper, stopwatch, water
Method:

1. Place a water drop inside the circle on the maze. 

2. Move the water drop through the maze If the drop separates, instruct them to go back, collect it, then continue.  Record the amount of time it takes to move the drop through the maze.  

3. Dry the maze and repeat two more times.  Clean up your lab area and materials after the experiment and return materials to their proper location.

	Race Number
	1
	2
	3

	Amount of time
	
	
	


Game 3:  Why do some things float on top of water?
Materials: Petri dish bottom, water, paper clips

Methods:

1. Fill a Petri dish with water.

2. Now comes the balancing act! Place a paperclip on the surface of the water.  This may take some practice!

3. Why doesn't the paper clip sink? Squat down to get eye level with the Petri dish of water. Observe & record what is happening. Can you see how the paper clip is a little bit down in the water? Or does the paper clip totally rest on top? Can you see kind of a surface or skin-like appearance on the very top of the water?

4. Clean up your lab area and materials after the experiment and return materials to their proper location.

Observations:  
Game 4: Can you center a cork?
Materials: a beaker, water, a cork
Methods: 
1. Fill an empty cup almost to the top with water. 

2. Float the cork in the center of the cup.  What do you observe happening?

3. Now gently pour in some more water so that the surface bulges over the top edge of the cup. Place the cork in the water. Presto! It moves to the center where the water level is highest -- on top of the bulge. 
Observations:  

Analysis:  

1. Explain your results from all parts of the experiment in terms of cohesion and surface tension.
2. How do your results compare to the other groups in your class? Provide at least 2 possible reasons for any similarities and differences you identified.

