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Different types of magma have different viscosities (viscosity is the resistance of a fluid to flow – the higher the viscosity, the greater the resistance to flow).  In this activity, you will use different liquids to investigate viscosity and how viscosity affects the speed at which the liquid flows.  

Procedure

Part I:  Prediction

1. Gently swirl and observe the liquids in the 5 test tubes.  Which seems to be the thickest (most viscous)?  Which seems to be the least thick (least viscous)?  Predict the rank of each liquid from 1 (least viscous) to 5 (most viscous).  Record your viscosity prediction on your data sheet.  Request your teacher’s initials before proceeding to parts 2 and 3.
2. Divide your team into 2 groups.  One group will perform the BB Drop Test; the other group will perform the Flow Test.
Part II:  BB Drop Test
3. Drop you BB into the liquid and time how long it takes for it to fall to the bottom of the test tube.  (Leave the BB for now.)  You may use an I-pod or cell phone as a stopwatch.  Record the time on your data table.

4. Do two more trials for each liquid.  Average the results and record.  Retrieve the BB’s with a magnet as shown by your instructor.
5. Rank each liquid from 1 (least viscous) to 5 (most viscous).
6. Clean and return your supplies to the supply cart.

Part III:  Flow Test

7. Acquire a beaker of liquid with a viscometer.  Be aware that the viscometers in the water and baby oil use very small holes of the same size so that their viscosities can be compared.  The viscometers in the shampoo, syrup, and soap use a much larger drain hole (also the same size), so that their viscosities can be compared.  Because the meters use two different size holes, results for the water and oil cannot be compared directly to the results for the shampoo, syrup, and soap.

8. Dip your viscometer into its liquid to fill to either the marked line or the top.  Raise the viscometer above the beaker and time how long it takes for the liquid to drain through the hole.  
9. Record the time in the table.  If any liquid remains in the viscometer after 2 minutes, estimate the percentage that remains and record in the data table along with 120 seconds.
10. Rank each liquid from 1 (least viscous) to 5 (most viscous).

11. Clean and return your supplies to the supply cart.
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Analysis Questions:

1. Which test method was better for measuring substances with a low viscosity?  Why?


2. Which test method was better for measuring substances with a high viscosity?  Why?


Conclusion:

The viscosity of magma affects its behavior in several ways, from the obvious to the not so obvious.  Research how viscosity is important to the behavior of magma.  You will need to consult the internet or Chapter 10 of the textbook to answer this question adequately.

Adapted from NOVA, “Volcano Under the City” student activities


