Mary Beth Clark
Liquid Viscosity Labs

[bookmark: _GoBack]ACTIVITY DESCRIPTION and TEACHING MATERIALS:

Materials list:

Fluids of various viscosities, which may include:
· honey
· corn syrup
· corn oil
· laundry detergent
· liquid soap
· shampoo
· water

Clear cylinders
· graduated cylinders …or…
· clear tubing from a home supply store, with rubber stopper bases 

Steel ball bearings of various diameters, large to small

Tape for marking distances on the cylinders

Timing devices (most students have accurate ones on their cell phones or other electronic devices these days!)

Note on supplies:  Using clear tubing with rubber stoppers at both ends may allow the construction of reusable devices: students could tip the device like an hourglass, make observations, and the same device could be used by another group later.  This would cut down on clean-up as well as the use of fluids and ball bearings, making this more manageable for teachers who must run numerous large classes throughout the day.

I.  Day One:

	A.  	Explain viscosity to students, and describe various liquids that will be used to 
		demonstrate viscosity (honey, laundry detergent, corn syrup, corn oil).

	B.  	Describe the use of speed (distance/time travelled) as an indication of the viscosity of
		the liquids, and have students work out a system in which they can measure both
		time and distance while the steel balls are sinking through the liquids.  (Groups’ 
		systems may vary slightly.)  This would be a good point to discuss the benefit of a longer
		distance if times are going to be very short, for the sake of more accurate measurement.

	C. 	Students form their hypotheses about viscosities of the liquids.

	D.  	Students work as a group to develop a consistent procedure for finding viscosity:
· Determine what distance the ball bearings will be traveling (10 cm, 20 cm, etc.).
· Determine a consistent procedure for observing and timing the fall of the ball bearings.
· Determine what data will be recorded, and number of trials.

	E.  	Students set up data tables for recording distance, time, and speed calculations.

	F. 	Students conduct their experiments and record data.

Homework:
	Students make a bar graph of data.

II.  Day Two:

	A.	Students share results of the experiment from the previous day.  

	B.  	Show students steel balls of different sizes (larger and smaller), and have groups discuss
		their thoughts about how changing ball size will affect falling speed.

	C.  	Student groups form hypotheses about falling speed’s relation to diameter of a sphere.

	D.  	Students work as a group to develop a consistent procedure for comparing drop speeds of ball bearings 
		of various sizes

	E.  	Student groups set up data tables for recording diameter, distance, time, and speed.
	
	F.  	Students carry out experiments and do calculations.

Homework:
	Students graph their data.  

	This might be a good place to discuss the appropriate use of bar graphs vs. line graphs.  While the 	previous night’s data compared fall times in discrete fluids (honey vs. corn syrup) and could not be 
	appropriately expressed using a line graph, tonight’s data compares fall times of  ball bearings with 
	measured diameters, and could be expressed with a line graph (diameter vs. fall time).  
	
	Depending on the age and sophistication of the students, this may or may not be appropriate for 
	discussion.  

III.  Further extensions:  This would be an ideal general science concept for further investigation by students who design their own experiments.  Groups may choose adjust different variables, and see how they affect fall time.  Some examples might be:

	A.  	Chilling the liquids in the refrigerator before the experiment
	
	B.  	Using steel objects of different shapes (nuts, washers, small nails, etc.)

	C.  	Using spherical (or other uniformly shaped) objects made of different materials: glass, 
		plastic, aluminum, wood, etc..

	D.  	Using other liquids
		
	E.	Observing behavior of objects that rise  - does viscosity affect rising times as much as it does falling 			times?

	F.	Finding alternative ways to determine viscosity – using flow times of the fluids, “drip times,” etc.


