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Science in Motion
Juniata College


Go with the Flow
Teacher Notes
Time needed to complete lab:  About 2.5 hours for all three parts.
Target Grade Level:  7th-12th grade depending on the complexity of extension activities
Objectives:
· Calculate density, surface tension, and viscosity for different types of fluids.
· Recognize that density, surface tension, and viscosity are intrinsic properties.
· Differentiate between density, surface tension, and viscosity.
· Understand that compressible fluids and incompressible fluids behave differently.
Major Concepts:
· Liquids and Gases are fluids.
· Density is a ratio of mass per volume of a substance. 
· Surface tension is the tendency of a fluid to minimize its surface area.
· Viscosity is the frictional force offered by a fluid.
Pre-Lab Preparation:
· The materials listed for each part of the lab are meant for one full experimental set up.
· For Part A, use food coloring to color the clothes detergent and water.  Use oil based dye to color the oils, if desired.
· Have a water bath set up at 40℃ for the honey before students arrive.  Have the labeled liter bottle of honey for the viscosity lab and another liter of honey for students to take samples for the density and surface tension labs sitting in the water bath.
· For Part B, have medicine cups of different fluids already filled for students before they arrive.
· For Part B, use foam that is an inch thick.  Cut the foam into 1 inch x 1.5 ft pieces and drill vertical holes about 1.5 inches apart using a 1.5-1.8mm thick drill bit.  Insert the capillary tubes into each hole before students arrive.
· Tape the grid to a cardboard box to hold the grid up, vertically.
· For Part C, fill the 7-1liter bottles with the different fluids.  Label them, mark the distance (13.5 cm) by a start and stop line, and add a magnetic ball to each bottle.  Seal the bottles to prevent tampering and spillage.
· Wrap most of the neodymium magnet with a piece of foam and some tape, so that it is safer to use and students don’t pinch their fingers easily.
Demonstrations:
Part A:
· Have a tub of water with a can of diet soda and regular soda and invite students to explain why one floats while the other sinks.
· Have a 1 liter beaker half-filled with salt water (use kosher salt) + egg a the rest filled with tap water on top  Invite student to explain why the egg appears to float.  Have another beaker of kosher salt and tap water ready to try out student suggestions.
· Have two beakers of lightly colored fluids (water or alcohol) on the table and ask students what would happen if ice were added to the liquids?   Hint:  Don’t let students know that one of the fluids is alcohol, initially.
Part B:
· Have 100 mL beaker filled to the top with water and invite students to fill the beaker with paper clips without spilling the water after predicting how many paper clips can be added to the beaker.
· Have a liter beaker filled with water at room temperature.  Generously sprinkle it with  powdered sulfur.  Invite students to predict what will happen if a drop of dish detergent is added[image: image1.png] to the water.  Demonstrate and discuss.
· Have some celery sitting in colored water for half an hour and some sitting in plain water.  Invite students to explain the phenomenon.
· Bend a paper clip and use it to hold another paper clip and gently float the second clip in water.  Invite a discussion on why it floats despite its greater density.
· Have a pipette in a beaker of water and another in a beaker of honey and invite students to discuss the differences in pipetting these fluids.
Part C:
· Fill a bottle with water and oil in a 1:3 ratio.  Add a couple of drops of food coloring and then drop pieces of an Alka seltzer® tablet into the bottle.  Place the bottle over a light source, such as a flash light, and invite a discussion of the guiding questions.
Sample Data:
Part A
Experimental Ranking of Density
	Motor Oil B
	Motor Oil A
	Olive Oil
	Water
	Clothes Detergent
	Warm Honey
	Room Temp. Honey

	Least Dense
	
	
	
	
	
	Most Dense


Part B
Experimental Ranking of Surface Tension
	Room Temp Honey
	Warm Honey
	Clothes Detergent
	Motor Oil B
	Motor Oil A
	Olive Oil
	Water

	Lowest Surface Tension
	
	
	
	
	
	Greatest Surface Tension


Part C
Experimental Ranking of Viscosity
	Water
	Olive Oil
	Motor Oil A
	Motor Oil B
	Clothes Detergent
	Warm Honey
	Room Temp Honey

	Lowest Viscosity
	
	
	
	
	
	Greatest Viscosity


Extension Activity:
Design an experiment to see if the shape of the object falling through the fluid in the viscosity experiment changes the rate of fall.
Design an experiment where the viscosity of fluids is measured using the time it takes for a drop of a fluid to fall from a pipette.
Vocabulary:
Density:  Ratio of mass per unit volume.
Mass:  The amount of matter in an object.
Volume:  The amount of space occupied by an object.
Physical Property:  A property that may be observed and measured without changing the composition of the matter.
Intrinsic Property:  A physical property that is inherent to a substance.
Extrinsic Property:  A physical property that is not inherent to a substance.
Meniscus:  The curve that form on the upper surface of a liquid in a container.
Cohesive Forces:  Intermolecular forces such as hydrogen bonding or Van der Waal forces that allow like molecules to bond together.
Adhesive Forces:  Intermolecular forces that allow unlike molecules to bond together.
Unbalanced Force:   Forces that don’t cancel each other out.
Surface Tension: The tendency of the surface of a liquid to resist an external force.
Hydrogen Bonding:  Intermolecular attraction of a hydrogen atom for an electronegative atom.
Polar Bond:  A covalent bond that is polarized because of uneven sharing of electrons between a bonded pair of atoms.
Non-Polar Bond:  A covalent bond that demonstrates equal sharing of electrons in a bonded pair of atoms. 
Viscosity:  The resistance offered by a fluid when it flows.
Friction:  A force that opposes motion.
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