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Activity – Exploring the Magical Properties of Water
Water – H2O, it’s the most important compound for life as we know it…  
It’s special (unusual) properties are a direct result of the polar nature of the water molecule.  What does “polar” mean?  It means that a water molecule has a positive end and a negative end – like a battery – its charge is not spread evenly throughout the molecule.  This charge difference is caused by the uneven arrangement (distribution) of electrons in a water molecule: The larger oxygen nucleus keeps all of the electrons in the molecule close to itself – and leaves the 2 Hydrogen nuclei (each consisting of only a proton) slightly exposed.  So the Oxygen part of the molecule is slightly negative, and the hydrogen atoms have a slight positive charge.  What do we know about opposites?  They attract!  So water molecules stick together – and they stick to other polar molecules as well.
Why is this important to our studies?  Because water special properties make it capable of doing amazing things that are truly important to life – and therefore truly important to the study of life.

Materials:

· Petri Dish

· Water

· Food Coloring

· Pasteur Pipette

· Mineral Spirits
· Isopropyl Alcohol

· Plastic Pipette

· Paper Clip

· 100 ml Beakers (x2)

Procedure:

OBSERVATION #1: Gravity Defying Ability of Water

1. Place 25 ml of water into a 100ml beaker;

2. Add several drops of food coloring – enough to color the water completely (don’t get too carried away – we have 5 classes performing this lab today…

3. Mix the water and food coloring well;

4. Pour enough of the solution into one side of a Petri dish until it is half full;

5. Now place the wide end of the Pasteur pipette into the colored water in the Petri dish – what happens ( record you observations thoroughly, everything you see nobody how redundant it may seem.  Now is a good time for a diagram.

6. Lift the pipette out of the water and gently shake any water off it;

7. Now turn the pipette over and place the narrow end of the pipette into the water – what happens this time?  Record your observations (thoroughly and carefully!) below (diagram, again).

Observations (notes, drawings/diagrams, etc.):

This is an example of capillary action.  A capillary is any tube of very small diameter - when the tube is polar, the water will climb up the tube in defiance of gravity.
Follow-Up Questions:

1. Besides having a polar tube material, what else is important in allowing water to climb?

2. How do you suppose this property of water helps plants (consider the height of trees like redwoods)?

OBSERVATION #2: The Amazing Floating Paper Clip

1. Fill a 200ml beaker to the lip with water;

2. Use a pipette to gently add water until you can see it rounded above the rim of the beaker;
3. Now use a pair of forceps (big tweezers) to lay a paperclip flat on the surface of the water;

a. You need to have as much of the paper clip on the surface of the water at one time as possible – or the clip will sink on you;

b. It may take a couple of tries – but don’t give-up until you get the paperclip to float;

4. Observe and record how the water looks around the paperclip.  Does the surface of the water look smooth/even or bent/rounded around the paperclip?

5. Get some dish soap in a pipette and gently place a drop on the surface of the near edge of the beaker.  Record what happens.

Observations:

Again – we see that water’s polarity holds molecules together so tightly that water’s surface acts like a membrane – holding the paperclip up despite its greater density.  This property is called Surface Tension.

Follow-Up Questions:

1. How is this proper of water important to the insect known as the water strider?

2. What do materials like dish soap do to surface tension?
	Observation 3
	
	Surface Tension & Adhesion – Sticky water

	
	
	1a
	Drop Behavior - Water on Penny

	To Do
	
	1.
	Obtain a medicine dropper and a small container of water. Make sure the dropper is clean.

	
	
	2.
	Drop water into the graduated cylinder with the dropper, counting each drop.

	
	
	3.
	How many drops, of the size produced by your medicine dropper, are in each cubic centimeter (cc) of water? (1 cubic centimeter = 1 milliliter)? __________ drops 

	Data
Collection
	
	4.
	Conversely, how much water is in each drop? (divide 1cc by the number of drops) __________ cc. per drop, average.

	
	
	5.
	Now, let's see how many drops of water you can you place on the surface of a penny before it overflows.

	Data
Collection
	
	6.
	How many drops do you predict? 

Table 1. Number of Drops Predicted 
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	To Do
	
	7.
	Drop water from the dropper onto a penny, keeping careful count of each drop. Draw a diagram below showing the shape of the water on the penny after one drop, when the penny is about half full, and just before it overflows. 

	Data
Collection
	
	Figure 4. Drawing of Drops 
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	Results
	
	8.
	How many drops were you able to place on the surface of the penny before it overflowed? __________ drops

	Interpret
	
	9.
	If the number of drops is very different from your prediction, explain what accounts for the difference. 



	
	
	10.
	Explain your results in terms of cohesion.

	Extension
	
	.
	TIME PERMITTING: Repeat Part 3 with rubbing alcohol/mineral spirits.


