Name ___________________

Period ____________

Date _____________

Magmatism
Title: 
     
Viscosity
Purpose: 
Compare viscosity of household fluids to magma types, and learn about flow rate and the effects of density.
Hypothesis: 
Density (is/is not) ______________ related to viscosity.
Materials: to be shared by the entire class

1 scale


1 empty graduated cylinder
  1 timer


graph paper 

7 clean large cylinders 
  7 different fluids




7 clean buckets
7 pressure stoppers 

  7 clean funnels

  

Background: Viscosity is a property of liquids used to describe resistance to flow. 


The more viscous a liquid, the more it resists flow. The viscosity of 


magma depends on temperature and composition. Thus, lava flows at 


different rates of speed, depending on chemical composition and 



temperature. Generally, granitic magma, which is rich in silicone is much 


more viscous than basaltic magma, such as that which runs like honey in 


Hawaii. The more viscous granitic magma forms granite and tends to stop 


up the volcanoes associated with this magma adding to the 
pressure build-


up. This helps explain why Pacific rim volcanoes are explosive. 



This activity will demonstrate the relationship of viscosity by timing a ball 

dropping through liquid to lava flow. If the time is long, then the fluid is 


viscous. If the time is short, or shorter than others, then the fluid is less 


viscous.
1. Mass the empty graduated cylinder. Then pour in 10ml, or some known volume of each fluid you are testing, into the 7 different cylinders.
Mass each of the fluids by subtracting the mass of an empty graduated 
cylinder from each fluid filled graduated cylinder. Record the mass in the data 
table. Record the volume of the fluid, then calculate the density by dividing the 
mass by volume. Record the densities of each of the 7 fluids.
2. Now, you’ll compare the viscosity of each fluid. Test the viscosity for all 7 fluids by first pouring the fluid from the bucket into the large viscosity cylinders, locking the pressure stopper on the bottom of the cylinder, then turning the viscosity cylinder to a 45 degree angle, and timing the ball dropping through the cylinder and hitting the bottom of the container. 
3. Record the times for each ball dropping through fluid in the data table next to their densities. The faster the time, the less viscous. The longer the time, the more viscous.
4. Number off each fluid from #7 being the most viscous to #1 the least. 

5. Make a double bar graph representing the comparison of relative densities and relative viscosities.


Look at your data table and graph. Think of two fluids which could be mixed with 
a ratio of  50% to 50% and predict the time of the ball drop.
	Fluids
	Density

(g/ml)
	Order of Density

7 most to 1  least
	Time of ball drop 

(seconds)
	Order of Viscosity 

7 most to 1 least


	Water


	
	
	
	

	Vegetable Oil


	
	
	
	

	Motor Oil


	
	
	
	

	Dishwashing Liquid


	
	
	
	

	Gatorade

	
	
	
	

	Syrup


	
	
	
	

	Alcohol


	
	
	
	


4 Paragraph Conclusion:
1. Purpose/Hypothesis

2. Background Information: Provided above 
3. Important Observations: Fastest? Slowest? Why? Were you right on your prediction? Which type of magma would probably be related to the most and least viscous fluid? Is the density at all related to the viscosity? If so, why? If not, what might be the cause of the change in viscosity?
4. Source of Errors/Similar labs: What about mixtures of the fluids? What about the temperatures of the fluids?
