    OPERATION PHYSICS    FORCES IN FLUIDS    MATRIX

I. 
Buoyancy


A. Floating objects displace an equal mass of fluid, sinking objects displace an equal volume of fluid.
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1. 
Why Do Boats Float? Article for participant use only



C
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2. 
Sinkers and Floaters
Lab
U
1‑2 hours
C
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B.
An object will float or sink in a fluid depending upon the relative densities.
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1. 
How Can the Density of Various Objects be Determined?
Lab
U 
45 min.
H
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TN
Density Columns
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2. 
Cartesian Diver
Demo/ Disc
U
30 min.
E
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3. 
Buoyant Bubbles
Demo/ Disc
U
15‑30 min.


C. Buoyancy is related to density and to Archimedes' Principle.
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1. 
Focus on Physics: Buoyancy
Disc
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Regular and Diet Pop
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Archimedes Revisited (Seeds Experiment)
Lab


s
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II. Characteristics of Fluids


A. Viscosity is not the same as density.



1. 
What is Viscosity?
Demo/ Disc.
L/U
15 min.



2. 
Viscosity of Various Substances at Room Temperature
Overhead
U
15 min.



3. 
Clarifying Viscosity
Lab
U 
45 min.


B. Adhesion is the "sticking together" of unlike particles.



1. 
How Much Water Can a Paper Towel Absorb?
Lab
L/U
20 min.



2. 
Measuring Adhesion
Lab
U 
60 min.
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3.
Drop‑by‑Drop: Part I
Lab
L 
30‑45 min.
S
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C. Cohesion is the "sticking together" of like particles.



1. 
Evaporation of Liquids
Demo/ Disc.
L 
15 min.
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2. 
Drop‑by‑Drop: Part II
Lab
L/U
45‑60 min.
S
p73
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3. 
Spattering of Liquids
Demo/ Disc.
L/U
30‑40 min.


D. Surface tension is a result of the cohesive forces that exist in liquids.
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1. 
How Much More?
Demo/ Disc.
L/U
15 min.
C
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2. 
The Skinlike Effect or "Tug‑of‑War"
Demo/ Disc.
U
20 min.
H
p36
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3. 
Focus on Physics: Viscosity and Other Properties
Disc.


E. Air can be compressed and expanded.
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1. 
Can Air Be Compressed?
Demo/  Disc.
L/U
10 min.
E
p39
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2. 
Can Air Be Expanded?
Demo/ Disc.
L/U
15 min.
E
p40
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III. Pressure


A. Fluids exert a pressure, or force per unit area
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1. 
Trash Bag Lift
Demo
L
30 min.
E
p44
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2. 
Air Supports Water A Silent Demo
Demo/ Disc.
U
Ongoing
H
p45
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3. 
The Collapsing Can
Demo/ Disc.
U 
15 min.
C
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4. 
Alkabomb
Demo
L/U
10 min.
E
p47
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5. 
The Pressure is 30.50: What Does That Mean?
Disc.
L/U
10‑15 min.


B. Fluid pressure increases with depth.



1. 
Pressure at Varying Depths
Demo/ Disc.
U
60 min.



2. 
How the Thresher Died: Thresher Post‑Mortem
Disc.
U 
45 min.


C. Fluid pressure is the same in all directions at the same depth.



1. 
Pressure and Pascal's Principle
Disc/Overhead
U 
15 min.



2. 
Does Air Press in All Directions?
Demo
U
10 min.



3. 
Pressure in All Directions
Demo/ Disc.
U 
15 min.


D. Fluids move from regions of high pressure to low pressure.



1. 
Siphoning
Demo
U 
15‑30 min.



2. 
Drinking Through a Straw
Demo/ Disc.
U 
15 min.



3. 
Air Over Water
Demo/ Disc.
U
30‑60 min.


E. Fluid pressure decreases as the Velocity of the fluid increases.
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1. 
Can You Raise a Piece of Paper?   -   Airplane Wing
Demo
L/U
10 min.
C
p90
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2. 
Can You Get a Dime into a Cup Without Touching It?
Demo
U
15 min.
E
p61
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3. 
The Stationary Card
Demo
U
10 min.
E
62
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4. 
Trapping a Ping‑Pong Ball - Ball on Air
Demo
U
10 min.
H
p63
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5. 
The Suspended Card
Demo
U
10 min.
S
p64
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6. 
How Does an Atomizer Work?
Demo
U
15 min.
E
p65
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Pop Can on Straws (S) 27     Light Bulbs (H) 28     Spinning Styrofoam Balls (H)      Spinning Foam Cups (H) 30     Chimney Effect (H) 31




Twirl a Tune (E) 32      Ball on Column of Air (H) 33


F.
Static pressure depends upon depth or velocity of flow.



1. Focus on Physics: Pressure
Disc.
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