Fluids
(haynesgail@rockwood.k12.mo.us)
For those interested in doing a unit on fluids, here is a little background.
Topics covered:

Pascal’s Principle 
Bernoulli’s Principle

Archimede’s Principle

Including: Pressure, laminar & turbulent flow, fluid friction, viscosity, buoyancy, density
Note: I start by mixing baking soda and vinegar. I light a candle then poor the CO2 out of the beaker on top of the candle and the candle goes out. This leads to discussion of gases and liquids are fluids because they flow and take the shape of the container they are in. It is also a good review of density for my students.
Two Lab Practica focusing on Archimedes Principle 
Equations and Background Information: 

The following equations are necessary to complete this.

Fg   =    o

FB = Buoyant force = weight of fluid displaced
     
            FB         f

Fg = Weight of object (in air)






Fnet = Weight of object in fluid





o = density of object


Fnet = FB - Fg

f = density of fluid

Fnet = ( f – o )Vag      
OH BUOYancy 
Purpose: To determine the density of an unknown solid and then liquid without measuring the volume. 
Materials Needed:

Force sensor (spring scales work), weight, cup of water in which the unknown solid can be submerged, unknown solid, cup of unknown liquid in which solid can be submerged, string to connect force sensor to weight.

Whatever Floats Your Balloon

Purpose: To determine the amount of mass the air in a helium balloon can support. The balloon should barely float.  
Materials Needed:

Balloon, cup, string, paperclips, scale, meter stick

Procedure:

1. Determine how much your balloon will lift. (Hint: Assume the balloon is a sphere) Have your teacher check your answer.

2. Tie a gondola onto your balloon and add paper clips and then bits of paper until the balloon hovers. 

3. Remove your gondola and pop your balloon gathering all the pieces. 

4. Use the scale to determine actual mass.

5. Calculate % error

Teacher Notes:

Oh Buoyancy: 

You can separate this and do the density of the unknown solid as a group lab and then the density of the unknown liquid as a lab practicum.

Saturated salt water works as unknown liquid. Oils would be too messy. Include food coloring liquids to help detect contamination. 

Whatever Floats Your Balloon
Fewer balloons can be used for multiple hours if you assume all balloons have the same mass and provide one empty balloon. Kids do like popping balloons though. 

I have the student simply measure the circumference around the balloon horizontally. (C = 2  r)  They can then use the radius to find the circumference. (V = 4/3  r3) The string and meter stick work together for this
The formula most use to predict mass balloon will lift. Fnet = ( f – o )Vag     
Density of helium = 0.179 kg/m3                 Density of air = 1.29 kg/m3
Although these are temperature dependent these values work.
FYI: Questions to follow buoyancy:

Answer the following using the concept of buoyancy. Force diagrams are required.

How do metal ships float?

Will a ship full of oil float differently than an empty ship?

If an oil tanker develops a leak, why does it sink?

How will a ship float in fresh water as opposed to salt water?

Would hydrogen balloons float better?

What would happen if you put CO2 in a balloon?
How and why do hot air balloons work?

One more—easy to answer with density—more difficult to answer with buoyancy.

How did the Miners of 1849 use mercury to separate gold from sand?
  (Crazy Old Miners were crazy for a reason!)
