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How is the Surface Tension of Water Affected By Soap? 

Introduction: Surface tension refers to water's ability to "stick to itself". Surface tension can be measured and observed by dropping water (drop by drop) onto a penny. The number of water drops that can fit on a penny will surprise you.
Problem for the Experiment: How does soap affect the water's surface tension
Background Information: use your book to answer the following, page 40-43

1. What is the overall charge of a water molecule? 
2. In a water molecule, what is the charge of oxygen end?_________________ 
3. What is the charge of the hydrogen end of a water molecule? ______________________
4. Explain why the water molecule is considered “polar”.  
5. Explain how water molecules create hydrogen bonds.  

6. Compared to other types of bonds, what is the strength of a hydrogen bond?  

7. A single water molecule may be involved in ______ hydrogen bonds at one time. 

8. Define cohesion -
9. Explain the property of cohesion in water molecules. 

10. Define adhesion –

11. How is the property adhesion related to reading a graduated cylinder?  
Your Hypothesis: How many drops of water can fit on one side of a penny? _____

Procedure: Part A -Perform a CONTROL test for comparison with later results.

Step 1: Rinse a penny in tap water and dry completely.
Step 2: Place the penny on paper towel.
Step 3: Use an eye dropper to place drops of WATER on the penny (one at a time) until ANY amount of water runs over the edge of the penny.
Step 4: Record the number of drops for that trial in the table.
Repeat Steps 1 - 4 three more times before calculating your average.

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Tap Water
	
	
	
	
	
	


Part B: Perform tests with the TESTING LIQUID.

Step 1: Start with a “clean” penny. Rinse the penny in tap water and dry completely. Be sure to remove as much residue as possible - without using soap!
Step 2: Hold the penny with the tweezers provided, then dip it into the TESTING LIQUID. Allow extra liquid to drip off the penny into the container before proceeding to the next step.
Step 3: Place penny on dry spot on a paper towel. Place drops of WATER on the penny (one at a time) until ANY amount of water runs over the edge of the penny.
Step 4: Record your observations and the number of drops for that trial in the table.

Repeat Steps 1 - 4 three more times before calculating the average.
	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Soapy Water
	
	
	
	
	
	


Part C: Answer each question related to the experiment.
1. Explain the concept of surface tension.
2. Why did you need to perform multiple trials?

3. In this experiment, what was your control group?

4. Identify the independent variable in the experiment.

5. Identify the dependent variable in the experiment.
6. Write a paragraph below (using complete sentences) that explains how soap affects the surface tension of water, using your data to help you answer the question. Suggest a reason for your observations (Why did it happen). Support or reject your hypothesis.
7. What if the experimental question was "How does sugar affect the surface tension of water?" Describe how you would answer this question using the scientific method. If you have time, you can test this in class! (
How is the Surface Tension of Water Affected By Soap? 

Introduction: Surface tension refers to water's ability to "stick to itself". Surface tension can be measured and observed by dropping water (drop by drop) onto a penny. The number of water drops that can fit on a penny will surprise you.

Background Information: use your book to answer the following, page 40-43
1. What is the overall charge of a water molecule? Neutral
2. In a water molecule, what is the charge of oxygen end?__slightly negative_____ What is the charge of the hydrogen end? ____ slightly positive _______
3. Explain why the water molecule is considered “polar”.  The protons in the Oxygen atom have a stronger attraction to the electrons than the Hydrogen atoms.  So the shared electrons will most likely be near the oxygen atom.  Uneven distribution of electrons between the oxygen and hydrogen atoms.
4. Explain how water molecules create hydrogen bonds.  The hydrogen (+) atom of one molecule and the oxygen (-) atom of another molecule are attracted to each other and form a hydrogen bond.
5. Compared to other types of bonds, what is the strength of a hydrogen bond?  Not as strong as covalent and ionic.

6. A single water molecule may be involved in ___4___ hydrogen bonds at one time. 

7. Define cohesion – an attraction between molecules of the same substance.
8. Explain the property of cohesion in water molecules. Causes molecules of on the surface of the water to drawn inward.  This causes drops of water to form smooth surfaces and why some insects can walk on water!
9. Define adhesion – an attraction between molecules of different substances.
10. How is the property adhesion related to reading a graduated cylinder?  Adhesion between water molecules and the glass is stronger than the cohesion of the water molecules.
Your Hypothesis: How many drops of water can fit on one side of a penny? _____

Procedure: Part A -Perform a CONTROL test for comparison with later results.

Step 1: Rinse a penny in tap water and dry completely.

Step 2: Place the penny on paper towel.

Step 3: Use an eye dropper to place drops of WATER on the penny (one at a time) until ANY amount of water runs over the edge of the penny.

Step 4: Record the number of drops for that trial in the table.

Repeat Steps 1 - 4 three more times before calculating your average.

	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Tap Water
	
	
	
	
	
	


Part B: Perform tests with the TESTING LIQUID.

Step 1: Start with a “clean” penny. Rinse the penny in tap water and dry completely. Be sure to remove as much residue as possible - without using soap!

Step 2: Hold the penny with the tweezers provided, then dip it into the TESTING LIQUID. Allow extra liquid to drip off the penny into the container before proceeding to the next step.

Step 3: Place penny on dry spot on a paper towel. Place drops of WATER on the penny (one at a time) until ANY amount of water runs over the edge of the penny.

Step 4: Record your observations and the number of drops for that trial in the table.

Repeat Steps 1 - 4 three more times before calculating the average.
	
	Trial 1
	Trial 2
	Trial 3
	Trial 4
	Trial 5
	Average

	Soapy Water
	
	
	
	
	
	


Part C: Answer each question related to the experiment.
1. Explain what surface tension. The ability of molecules to “stick” to themselves through cohesion.
2. Why were many trials taken and averaged? To reduce the influence of experimental error.
3. In this experiment, what was your control group? The tap water
4. Identify the independent variable in the experiment. The type of water – tap or soapy
5. Identify the dependent variable in the experiment. Number of drops on the penny
6. Write a paragraph below (using complete sentences) that explains how soap affects the surface tension of water, using your data to help you answer the question. Suggest a reason for your observations (Why did it happen). Support or reject your hypothesis.
In a soap-and-water solution the hydrophobic (greasy) ends of the soap molecule do not want to be in the liquid at all. Those that find their way to the surface squeeze their way between the surface water molecules, pushing their hydrophobic ends out of the water. This separates the water molecules from each other. Since the surface tension forces become smaller as the distance between water molecules increases, the intervening soap molecules decrease the surface tension. If that over-filled cup of water mentioned earlier were lightly touched with a slightly soapy finger, the pile of water would immediately spill over the edge of the cup; the surface tension "skin" is no longer able to support the weight of the water because the soap molecules separated the water molecules, decreasing the attractive force between them. 

7. What if the experimental question was "How does sugar affect the surface tension of water?" Describe how you would answer this question using the scientific method. If you have time, you can test this in class! (
Answers will vary

