Viscosity!!!

Part A: Introduction

In this experiment we will investigate the properties of liquids and the effects that certain conditions have on viscosity. In Part A of the investigation the teacher demonstrates the differences of viscosity of various liquids. This is done to help explain the basic idea behind viscosity. In Part B of the investigation, students will further explore the nature of viscosity by examining the effects of a certain condition (of their choosing) on the viscosity of a liquid (of their choosing). 

The part of the curriculum addressed is from SLO(s):

8-3-03 Explore and compare the viscosity of various liquids. 

8-3-01 Use appropriate vocabulary related to their investigations of fluids.
Teacher Sequence

Introduction: 

Viscosity is the internal property of a fluid that means ‘resistance to flow’. For example, pushing a spoon with a small force moves it easily through a bowl of water, but the same force moves Jell-O very slowly.

Materials

· Various liquids (ex: oil, water, paint, lotion, etc.)

· Graduated cylinders

· Meter stick

· Stopwatch

· Steel ball

Procedure: 

In this part of the lesson, get student volunteers to help you. It will be a simple measure of the velocity of a steel ball when dropped in various liquids. It will proceed as follows:

· Create a data table on the backboard that has columns of: time, distance, velocity, names of the liquids and their individual densities. 

· Set up 3 graduated cylinders with different liquids in them. They must have equal volumes. 

· Then measure the length of the amount of liquid there is in each cylinder with the meter stick. 

· One student takes the steel ball and places it just above the liquid while the other student readies the stopwatch.

· As soon as the first student drops the ball into the liquid, the timer starts the stopwatch. The timer is the one who determines when to drop the ball. 

· As soon as the ball reaches the bottom, the timer stops the watch.

· This is repeated 3 times for each medium. 

· Create a graph on the board that shows the relationship of distance/time for the liquids. 

· Then record the results and calculate the velocity of the ball through each medium (V= distance/time).

· After this experiment has been completed, explain how viscosity is a factor of the intermolecular forces between the particles in the liquid. The intermolecular forces can be demonstrated to the students in the following way:

· Two students stand 3 feet apart while holding one strand of toilet paper between them. A different student then passes between the students. More strands are then added between the students and then the other student passes through again. This is done numerous times while each time more strands are added. As more strands are added, the harder it is for the student to pass through. In this scenario, the strands of toilet paper represent the intermolecular forces between the two students who themselves represent the liquid molecules. More strands of toilet paper represent a stronger attraction between the molecules. 

Now that the students have a clearer understanding of what viscosity is there job is to create a fair test that will examine the effect a certain condition has on the viscosity of a certain liquid. Also, remind the students what a fair test is. 

A Fair Test Is . . .
To make sure an investigation is a fair test, you need to keep everything constant except the variable you're testing. Take the question, Will tulips sprout earlier if we grow them in compost or in regular soil? Students might plant one tulip in each of six pots. Three pots will contain compost and three will contain regular soil. Students must try to keep all other variables - sunlight, moisture, type of bulb, planting depth, and so on - constant. If they didn't - and planted some bulbs deeper than others, for instance - they couldn't be sure whether it was the soil type or bulb depth that made the difference.



Taken from: http://www.learner.org/jnorth/tm/inquiry/planb.html

Part B: Student Investigation 

In this investigation you will find out how a certain condition of your choosing will affect the viscosity of a liquid of your choice. You may use the same materials that your teacher used in their instruction or you may use anything that you want (within reason, of course).

For example, you may wish to see the effects of COLDNESS on the viscosity of oil. In this case you will have to have access to a refrigerator or ice. Make sure that you ask your teacher for the required materials before the investigation. 

________________________________________________________________________ 

Investigation Plan

	1. What is the purpose of the investigation?



	2. What do you hypothesize will happen? Make sure to support your hypothesis with scientific facts discussed in class or your textbooks. 



	3. Name the key variable in the investigation.



	4.   a) Name the variables to be changed (this is the independent variable)

      b) How will it be changed? (what will be the range of values for this variable)



	5. What variable(s) do you think will need to be measured or observed to get some data or information from the investigation?



	6. Are there any other variables that you think are important in this investigation and how would you control each one to make a fair test?



	Variable


	How each variable will be kept the same, measured or controlled. What influence could this have on your investigation? 



	7. How will you ensure that your results are reliable? (How do you make your results consistent so that you can have confidence in them?)



	8. List the equipment you will need.




Method:

Use the information in boxes 1 to 8 to write a method for a fair test to determine how to measure the effects that your condition has on the viscosity of your liquid. If you do not remember what a fair test is, then ask your teacher to remind you. 

Data: 

A table has been provided for your use if needed. 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Interpretation of data:

A graphing background has been provided for your use if needed. 
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Conclusion: 

Discussion: 

Questions

1.
What was the condition that you were examining and the liquid that you used?

________________________________________________________________

________________________________________________________________

________________________________________________________________

2.
What was the basic effect that your condition had on the liquid used?

________________________________________________________________

________________________________________________________________

________________________________________________________________

3.
Explain how this effect occurs in terms of viscosity and intermolecular forces. For this question, you may research the Internet to help your answer. (make sure you list references!!)

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

4.
What do you think would happen if you used a different type of liquid? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

5.
Did any other members of you class perform the experiment? If so, were your findings similar? 

________________________________________________________________

________________________________________________________________

Rubric

	Purpose


	Score

	Identifies the purpose of the experiment along with the condition tested and liquid used.  


	3

	Identifies part of the purpose of the experiment along with the condition tested and liquid used.  


	2

	Identifies just the condition tested and liquid used.  


	1

	Materials


	

	All materials and equipment listed as well as checked by teacher
	3

	All materials listed and checked by teacher
	2

	Materials/equipment listed but not checked by teacher
	1

	Hypothesis


	

	Hypothesis is based on material covered in class and supporting materials (text)
	3

	Hypothesis is based on some facts
	2

	Hypothesis is guessed and not based on supporting facts.
	1

	Method/procedure


	

	Follows a clear plan with special detail and steps listed
	3

	All steps listed
	2

	Steps are listed but not clearly
	1

	Results


	

	Data is neatly collected, organized, graphed and labeled
	3

	Data is recorded and organized
	2

	Data is recorded
	1

	Interpretation of Data/Conclusion


	

	Results are complied neatly and explained using supporting evidence and understanding of concepts. 
	3

	Results are explained with some supporting evidence and concepts
	2

	Results are poorly examined with minimal supporting facts
	1
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