Water really is a Lifesaver!

“Today is going to be a great day,” exclaimed Luke.  His mom was busy packing their lunches.  Today was the day that he and his mom were going hiking in the mountains.  Luke was so excited.  “Make sure you have your compass, map, water bottle, binoculars and hat packed” Luke’s mom warned.  Mom threw the lunches and a few other things into a backpack and they headed out the door.

When they got the base of the mountain, Luke barreled out of the car and looked up.  “Wow” he cried, “look at how big it is”.  Mom grabbed the backpack, checked the map and together they headed out towards the mountain.

There was a path and marked trails all along the mountain.  Mom stressed to Luke the importance of staying on the path and showed Luke how the markers directed hikers to different parts of the mountain.  

Luke and his mom hiked all morning.  They saw Bald Eagles, rushing rivers and a beautiful waterfall.  They sat down to eat their lunch by a huge Evergreen tree.  After lunch, they continued to follow the trails, observing and appreciating the sights and sounds of the wonderful mountainside.  

“We should start heading back,” mom finally said.  “The sun will be setting soon and we want to be back before it gets dark”.  Luke and his mom proceeded to make their way down the mountain when suddenly Luke tripped over a root on the ground and started tumbling down the side of the mountain.  Mom raced after him and it was all over in 30 seconds. 

“Are you OK?” shrieked mom.  “I think so,” said Luke shaking.  “That was really scary”.  As Luke dusted off his pants, he looked up and realized that they were off the path and nothing looked familiar anymore.  “Mom, we are lost,” cried Luke.  “We’ll be fine” mom assured Luke.  “You packed your compass.  We need to travel south and we’ll make it back down” mom stated.

Luke opened his backpack and found his compass….in pieces.  During the fall, Luke landed on his backpack and had broken the compass.  “It’s broken,” whispered Luke.  “Now what?”  

Mom calmly took out a Styrofoam cup, the needle from the broken compass, his water bottle and a piece of toilet paper.   Mom poured some water into the cup, placed a small piece of toilet paper on top of the water and very carefully placed the needle from the compass on top. 

Luke couldn’t believe his eyes. 

Luke watched as the toilet paper slowly sank to the bottom of the cup while the compass needle remained on top of the water.  Because the compass needle was magnetic, it proceeded to turn showing the direction North. 

PERFORM THE DEMONSTRATION AS PER THE DESCRIPTION ABOVE.
Mom then said, “The compass needle is pointing north.  If we go the opposite way, we will be heading south and can make it back before it gets dark”.  Mom went on to explain, “Water particles are attracted to each other in all directions, making them “sticky”.  That is referred to as surface tension. Because there are no water particles above the toilet paper, the water particles at the surface only stick to the particles next to and below them.  This makes the surface act as if it has a thin “skin”.    This surface tension permitted the compass needle to remain at the top and show the directions to allow us to find our way home.”

As they made their way down the hill, each caught up in their own thoughts; mom stopped and said “Luke”.  Luke stopped and turned to face his mom.  “There is an important lesson here that is bigger than just finding our way home”, mom started.  “The water that I used today was “clean” which allowed the water molecules to “stick” to the compass.  If the water is polluted by other substances like oil or other chemicals, the surface tension will be broken, causing the water molecules to break apart and become displaced - the water would not be able to “stick” to the compass needle”.  “It is very important that we protect our water and keep it clean”. Mom concluded as they made their way down the mountain.

Luke had a lot to think about.  He was really grateful that his mom figured out a way to use the compass that would enable them to get out of the forest.  But he also had questions.  “Does the water stick better if it is colder or warmer?” asked Luke.  “How much weight can the surface tension hold before it gets too heavy and sinks?” “Does all liquid have surface tension or just water?”  “What chemicals cause water molecules to be displaced?”

Choose one of the following variables: temperature, liquid or weight and complete the following chart.

Use the following chart to help you plan your investigation:

What will I change?
What will I keep the same? 
What and how will 








I measure?

__________________
_____________________      _________________





_____________________





_____________________





_____________________





_____________________

Record the outcomes of your investigation in a chart.

	Material tested
	Observations and Measurements

	
	

	
	


Draw a conclusion based upon your findings.

Complete the story about Luke based upon what was learned from the investigation.

Summary Questions:

1. Why is surface tension important?

2. What environmental impacts are there regarding surface tension?

3. What other factors might influence the buoyancy of the compass needle?  How might you design an experiment to answer the question?

4. Do you feel it is valuable information to understand how water has surface tension?  Are there any other situations in which it would be beneficial to know about surface tension?

5. Can you use any substance other than water?




